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LETTER OF TRANSMITTAL. 



War Department, 

WaMngtim'^ Jamuii^y 23^ 1900. 
Sir: Agreeably with Senate resolution dated January 22, 1900, 
directing the Secretary of War — 

**to traiiHmit to the Senate the report of Capt. W. R. Al)ercn>nibie on the Copper 
River Exploring P2xpe<lition to Alaska," 

I have the honor to tmnsmit herewith a report by Capt. W. R. 
Al>ercrombie, Second Unit(»d States Infantr}', commanding Copper 
River P^xploring Expedition, of construction work on the trans- 
Alaskan military road and explorations in the Chettyna Valley during 
the season of 1899, which embraces the operations of the expedition 
under the command of Captiiin Abercrombie during the year 1899. 

Very respectfully, 

Elihu Root, 

Secretai'y of War. 

Hon. William V, Frye, 

PreHideiit pri} tcmi>orv iJniU'd IStaUji Senate. 
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COPPER RIVER EXPLORING EXPEDITION. 

NoTB. — NumbvFH in heavy tjrpe in Inxiy of report refer to numbers of the photographs Hubmitted 

herewith. 



Washincjton, D. C^Jmnumj 10^ 1000. 

Sir: I have the honor to .subiiiit here with report of the recent explo- 
rations in and the eonstruction of a niiliturv route throujifh that portion 
of Centml Abiska known lus the ''Copper River district," under and by 
virtue of the following orders and instructions: 



Gbnekal Okderh, 1 IId^K8. of TiiK Army, Adjittant-Gknekal'h Office, 

No. 51. I WashuKjUmy Marrk i'Oj 1S99. 



AV A K I >EPA KTM EXT, 

Waahmfflonj March 17 y ]S9tt. 

A military ex jXMlition for exploring; piirposea in Alaska will Ik? or^uizeil ati follows, 
ami known as the Gopper Kiver Kxi>lorin^ Ex})eilition, and will lie annoiniced in 
onlerH: 

1. Capt. W. R. Abercrombit?, St»coml United StaU's Infantry, connnanding; S<H*ond 
Lieut. W. C. BalK'oi'k, Eighth lTnite<l States Cavalry; one acting assistant surgeon, 
one hoHjntal steward, one commissary serg«»ant, two nnn<'(>mmissione<l officers and 
eight privates of infantry, of whom two shall 1h^ cooks, fully ecpiipiK'd and supplietl 
to Noveml)er 30, 1899, will pr(K*eed to VaMez, on Prince William Sound, Alaska, on 
or about the 15th proximo, and there establish a camp and dejMjt. Krom VaMez the 
exfjedition will (jpen up a military road to ('oj>i>er (Vnter, and from the last-named 
p<unt by the most diri'ct and pnw'ticiiblt; route*, to P^igle City. 

2. The route alM>ve outlined from the coast to F^igk; Citv will 1h^ can»fullv surveved, 
triangulatetl, noting elevations, depn»ssions, and other features, and shonhl Ik* defi- 
nitely IcK^ted and pro|)erly marke<l on either si<le as far as pnicticable, in onler that 
it may l>e known and ustnl as a route of travel by the jniblic. 

3. The commanding ofiiw^r will si'lect suitable locations at Valdez, Copper Center-, 
the crofcwing of the lTpi)er Cop|)er, the crossing of the Tanana, the bead ui Forty Mile 
Creek, and at euch other iH)int.s as in his judgment he may deem j)roiK>r for military 
reservations, and will survey, layout by metes ami ImkukIs, an<l de(^lare such rest>rva- 
tions, reporting his action hereun<ler to the Department for the approval of the 
8ccretar>' of War. 

4. Thi« expe<lition will cover as mu<*h territory as }K^ssible, and will collect and 
imx)rporate in the rt»ports all information that may l)t> valuable to the development 
of the country exploreti regarding toi)ograj)hical features, availal)le rc>ut-t»s of travel, 
feasible routes for railroa*! construction, adaptability for agriculture and stock raising, 
mineral reafmrccH, timl)er, fuel, food products, and the sttM'k iK'st suited for food and 
transportation purj^we^; the nundKjr, location, an<l con<lition of the natives of tl e 
territory explore<l. Mai>s and photf)graph8 will iwu-ompany all rej)ort«. 
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5. The i-<>iiinianilinK<iffi<'<^r iif the expedition iHaiithoriEed toeiiiiiloy the necctteary 
Indians, nativity nf AlaMha, for duty with the expedition an gaiilca tor mich ji^riodHot 
time ad may \te uecessary. 
The Quartermaater'H Departiuent will furnisli the neecssary tranHportatiou. 
G. I). Meiklbiohn, 

Artiuij Urcrrtanj <if Wnr. 
By i.n>niiiiBnil of Maji)r-<TUDera] MileHi 

H. ('. (klRBIN, 

Ailjiilant- Gfiu-nil. 



Wak Dki- 

WuMii'jIui,, M'lnJi 17, 1S09. 
Capt. W. R. ABKunnoMRrR, 

Senmd United StiUer Tnfantrii, 

O/mmanding (hppn- Wi'ivt Kcpinring Rrpi'iUlhii, WaiOiingtim, />. ('. 
Sir; I hand you herewith for your infltruirtionM and f^idanee t'opy of order iwued 
thifl date, providing for the organization of the Copper IUvlt Exploring Ex{>edition, 
III aildition to the military personnel of your command an therein indioate'l yon 
are authorized to employ the following employetM upon the terme indltatcd: 
t Hurreyor, at J250 per month and rations. 

1 assistant surveyor, at $1CM) per month and rations. 

2 guides, at f 150 per month and rations. 

2 topogiBphere, at $125 per month anil rations. 

1 cltrk, at $100 per month and rations. 

1 chief packer, at $75 per month and rations. 

H packers, at $60 per month and ratioiif. 

1 pilot, at $75 [jer month and ralionH. 

1 engineer, at $75 per month and rations. 

1 lircnian, at $50 per month and ralionH. 

1 foreman, at $75 per month and rations. 
16 axmcn, at $50 per month and rations. 

2 cooks, at $50 per month and rations. 

4 ro<'kmen, at $75 |«r month and rations. 
TheiHi ciiiployeeM will bo paid from appropriations of the Quart enuaslor's Depart- 
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Referring to Paragraph III of your oniers, you art» directed to efltablish a small 
detaehnient at each of the military reservations which you may dwlare, and provide 
for them sw^h permanent quarters as you may find it practicable to erect under the 
circumstances. 

You will make a careful examination of the fish industry in that country and rt*port 
everything bearing upon this subject that will be of value. 

At Copper Center a full and complete examination will l>e made of the Copper 
River, with a view to locating the most pnutticable (Tossing. A similar examination 
will be made for the purjMJse of hx^ting the l)e8t crossing of the up|>er waters of the 
Copi)er River, and also the most desirable passage of the Tanana. In rejKjrting 
thereon state definitely U)catif)n of crossings, depth of water, width of stream, and 
whether conditions will i^ermit fording or the operation of ferries. 

The passes over th6 glaiders and through the mountains finally st»lected as the most 

practicable entrance to the interior will als<j l>e carefully surveye<l, triangulated and 

platted, with full and complete figures of distance, altitudes, and widths of y)asses, 

and should be definitely located and j>rojierly marked in order that th(» same may Ix^ 

declared a military road by the Secretary of War. 

Very respectfully, 

(i. I). Mkiklejohn, 

Aiiing Secretary of War. 



Orders.] War Department, 

WashiMjion, March -22, 1899. 

Capt. W. R. Alx*rcrr>mbie, Second Infantry, commanding Copi)er River Exploring 
Expedition, accompanied by Stephen Birch, guide, will proceed at once to Fort 
Keogh and Livingston, Mont., there inspect, accept, and brand such pack horses, 
not to exceed 30 head, as come up to the require<l stan<lanl. On completif)n of this 
duty Captain Abercrombie, accomi>anied by (Juide Birch, will j)rocee<l to Seattle, 
Wash. The travel enjoined is necessary for the public ser\'ice. 

G. D. Meiklejoiin, 
Amatmit Secrefary nf War. 

NARRATIVE OF JOURNEY FROM WASHINGTON, D. C., TO SP^ATTLE, 

WASU. 

Leaving Washington, D. C, on the afternoon of Mareh 22, my first 
stop-over was at Fort Keogh, Mont., where, upon looking over the 
available pack horses offered for sale, 1 found that it would entiiil a 
journey to Lame Deer, an old camping ground and substation of Fort 
Keogh, on an Indian reservation at the head of Tongue River, a dis- 
tance of some 90 miles, to secure the animal best adapted for my pur- 
pose and that would give the best service for the work in hand. How- 
ever, from information obtained from some friends in Miles City, a small 
town some 3 miles from the post. I was satisfied that with a little time 
to visit the ranches in the Upper Yellowstone Valley I could get just 
what I was directed to accept, which was a thoroughly broken and 
seasoned pack horse of from 800 to 1,000 pounds in weight, one reared 
among the foothills of the Rocky Mountains, where the climatic con- 
ditions were nearer that of the country in which my expedition was to 
operate than in any other part of the United States. I aUo te5k\\v<^^ 
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that I could probably secure the services of seasoned packers for service 
with the expedition, as there were a number of men in and around the 
Yellowstone Park who had been earning their living by taking out 
parties of tourists during the' sumnier with small pack trains. Past 
experiences demonstrated to me that it is far better to get these men, 
if possible, from one locality, so as to avoid any local prejudice that 
might obtain owing to the frequent quarrels between different cattle 
outfits during the round-up season, old grudges always coming to the 
surface when whisky came into camp, which is sure to be the case, 
no matter how strict the orders against its introduction or bow vigi- 
lant the watch to keep it out may be. With these facta in view I 
decided to go to Livingston, where I had a friend, George Wakefield, 
who for years had operated all the transportation in the Yellowstone 
Park, a thorough horseman, and probably the be.st-po.sted man on the 
horse question in that part of Montana, and there select the animals 
for my train. 

At the suggestion of a gentleman with some twenty years' experience 
in shipping stock from the Custci' County range to Chic^o, at all seasons 
of the j'ear, I applied to the Quartermaster-General and received author- 
ity to ship from Fort Kcogh a carload of forage, to lie used as a reser\'e 
incase the stock was "snowed in" while in transit from Livingston to 
Seattle. Having seen the forage loaded on the cars and arrangements 
made for the hauling of the car to Livingston from Foit Keogh, I left 
that post for Fort Yellowstone to confer with the post quartermaster 
there, whom I had requested to notify the packers at Gardiner and 
Cinna^tar that f desired to employ men to go north with the expedition 
for the season. Arriving at Fort Yellowstone, I at onc« called on Cap- 
tain Wilder, Fourth Cavalry, the commanding oificcr, and Lieutenant 
Kre.ss, of the .^ame regiment, post quartermaster. After explaining 
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and select the animals for the expedition, which request was granted 
and the "horse board" detailed. I then left Fort Yellowstone for 
Livingston^ where by appointment, I met Mr. Edwin Gillette, of Sheri- 
dan, Wyo., whom the Acting Secretary of War had appointed engi- 
neer of the expedition. After a conference with Mr. Gillette, who 
informed me that he knew of some excellent men who had been en- 
gaged in the Big Horn Mountains in Wyoming in building trail to 
the mines and elsewhere for the last eight or ten years, and that he 
thought I could get no better material than these men for like work in 
Alaska, I directed him to proceed to Sheridan and employ a foreman 
of the trail gang, a cook, and the authorized rock workers under the 
same conditions that I employed the pat^kers, which was transporta- 
tion to and from Alaska and actual expenses at Seattle. Leaving 
Livingston the same afternoon I proceeded to Seattle, Wash., where 
upon arrival 1 reix)rted to the Department and Ijcgan the organization 
of my expedition. 

Upon visiting Capt. W. W. Robinson, constructing quartermaster 
at Seattle, I ascertained that the major portion of the supplies for the 
expedition were then en route to Seattle. I opened t<»legraphic (com- 
munication with Gillette at Sheridan to asceiiuiin what progress he had 
made in securing skilled men for the trail crew. 

From day to day various articles of equipment arrived which had 
been ordered by the Quartermaster-General from New York, Phila- 
delphia, Chicago, San Francisco, Portland, Oreg., and Seattle. But 
as the officers who were directed to ship these supplies were also 
engaged in the more important work of forwarding stores to the army 
in Cuba and the Philippines, invoices covering these shipments in 
some cases were not received until after the expedition had arrived at 
Valdez, which entailed some little confusion in checking the outfit into 
the steamer. Added to this was the biLstle and hurry in Seattle (the 
principal port of departure for all Alaskan points, as well as the Phil- 
ippines, from the Northwest) of outfitting transports, etc., which at 
times threatened to swamp us in confusion. 

About this time I received telegraphic orders from the Acting Secre- 
tary of War, directing mo to equip the expedition with such anti- 
scorbutics as in my judgment would relieve the situation in the Copper 
River Valley, where the destitute prospectors were reported to be 
dying daily from scurvy. At the same time I received notification 
from Lieutenant McKaine, Fourteenth Infantry, acting chief commis- 
sary of subsistence at Vancouver Barracks, that he would be in Sejittle 
on the following day to fill my requisition for the relief supplies for 
the people in the Copper River Valley. 

Dr. Neal C. Trew, of San Francisco, having reported for duty as 
medical officer of the expedition, we, on the arrival of Lieutenant 
McKaine, Fourteenth Infantry, selected such avticW oi Qsv.waft.ftL ^w^^ 
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as we believed would he required to allcviato the sufferings of the 
miners at Valdez. 

Following the arrival of Dr. Trew came First Lieut. Walter G. 
Babcock, Eighth Cavalry, topographical officer; Conunissary Sei^ 
J. Augustus Tillman, United States Army, and other members of the 
expedition, who had all arrived and reported for duty prior to April 10. 

The expedition being without the necessary transportation with 
which to move the antis(^orbutic3 from Port Valdez into the interior, 
authority wan requested for the purchase of two dog teams, which the 
Quarterraaster-CJenoral ordered Capt. W. W. Robinson, constructing 
quarteiTuaster at Seattle, to purchase. Autliority was also granted for 
the employment of two dogdriveiti. We were particularly fortunate 
in the puroha.-H'. of one dog team of tive dogs that had just arrived 
from Dawson, Northwest Territory, whci'e they had been used for two 
seasons. The other team was composed of sele^'tcd domestic dogs and 
turned out to ho of little ^'alue as a means of transportation. For 
drivers I found two men who had had experience in Alaska. Like 
the dog teams, one proved to be Urst-class and the other not so good. 

On the 10th of April, the chief packer, Dave Rhodes, and some of 
his packers from Livingston, Mont., amved at Seattle and reported 
heavy snows on the mountains and min in the valleys east of the Coast 
Range. 

Captain Robinson, who was trying to Im^te the oitrload of pack 
animals, was inforuied by the i-ailroad officials that, owing to the wash- 
outs and snow blockades on the Northern Pa<'itic Itailroad, the scheduled 
time of all ti-ains had lx«cn abandoned, and that they were running 
"wild" and could not be located. As the steamer on which the expe- 
dition was to embark — T/k" Kectthiw (1) — of the Pacitic Steam Whaling 
Oomijany's line, was about loaded and ready to sail, the situation was 
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I had known the year before I wAs led to believe that hundreds were 
dying of stai*vation and scurvy beyond the Coast Range in the Copper 
River Valley. Most of those then in the settlement of Valdez had 
little or no money, but notwithstanding this fact a wholesale orgy was 
inaugurated that lasted until midnight, the cabin and decks of the 
steamer giving unmistakable evidence of the potent influence of the 
liquor on those who had indulged so freely and who were now lying 
around in various attitudes sleeping oflf the eflfects. 

In some way these people became possessed of the idea that the 
Government contemplated furnishing them transportation from Valdez 
to Seattle, and it was not for some diiys that I could disabuse their 
minds of this fact. That they had passed a terrible winter was beyond 
all question of doubt; that many of them had died from scurvy and 
being frozen to death was in evidence at the little graveyard that had 
spnmg up since my departure the year before. 

One of the first men from whom I could get an intelligent ac<50unt 
of the condition of things was Quartermaster's Agent Charles Brown (7), 
whose salutation to me was, "My God, Captain, it has been clear hell! 
I tell you the early days of Montana were not a marker to what I have 
gone through this winter! It was awful!" 

Going ashore with Mr. Brown, I visited the various cabins in which 
he had housed some 80 or 100 of these destitute prospectors, and from 
what I saw there I was satisfied that while his remarks might have been 
forcible they were not an exaggeration. 

Many of these people I had met and known the 3^ear before were so 
changed in their appeamnce, with their long hair hanging down their 
shoulders and beards covering their entire face, that I do not think I 
recognized one of them. They were crowded together, from 15 to 20 
in log cabins, 12 by 15, and in the center of which was a stove. On 
the floor of the cabin at night they would spread their ])lankets and lie 
down, packed like sardines in a box. Facilities for bathing there were 
none. Most of them were more or less afflicted with scurvv, while not 
a few of them had frost-bitten hands, faces, and feet. Their footwear 
in some cases consisted of the tops of rubber boots that had been cut 
oflf by Brown and manufactured into shoes. Around their feet they 
had wound strips of gunny sacks, which were used in place of socks. 
Across the ca,bin from side to side were suspended ropes on which were 
hung various articles of apparel that had become wet in wallowing 
through the deep snow and had been hung up at night to dr}-. The 
odor emanating from these articles of clothing, the sore feet of those 
who were frozen, and the saliva and breath of those afflicted with 
8cur\^y gave forth a stench that was simply poisonous as well as sick- 
ening to a man in good health, and sure death to one in ill-health. 

I at once directed Brown to hire a cabin in which to organize a hos- 
pital (9 and 11) and another one for a cookhousiCi (^^ txxA VE^ ^vA \o 
employ a crew to run both places. 
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I noticed in bilking to these people that over 70 per ifiit of them 
were more or less mentally deranged. My attention was first directed 
to this fact by their reference to a "glacial demon." One big, luw- 
boni'd Swede, in particular, de8cril>ed to nie how this demon had 
strangled his son on the glacier, his stoiy being that he had just started 
fixjm Twelve-Mile Plant (a small collection of huts just across the 
Coast Kange of MountainM from Valdez) with his son to go to the coa.it 
in company with sonic othei' piospcctoi's. When halfway up the 
summit of the glacier, his son, who was ahead of him hauling a sled, 
while he was behind pushing, called to him, .saying that the demon had 
attacked him and had his arms around his neck. The father I'an to the 
son's assistance, but, an he dcsciibed it, his son being very strong, 
soon drove the demon away and they passed on their way up towaivj 
the summit of Valdez Glacier. The weather was very cold and the 
wind blowing very hard, so that it made tmveling very difficult in 
passing over the ice lietween the huge crevasses through which it was 
necessary to pick their way to gain the smnmit. While in the thickest 
of these crevasses, the demon again apjK'ared. He was said to be a 
small, heavy-huilt man and very active. Ho again spmng on the son's 
shoulders, this time with suvh a gi-jisp that, although the father did all 
he could to release him, the demon finally strangled the son to death, 
The old man then put the son on the sled and brought him down to 
the Twelve-Mile camp, where the other prospectors helped him bury 
him. 

During the recital of this tale the old man's eyes would blaze and he 
would go through all the actions to illustrate just how he fought off 
this imaginary demon. When I heard this story there were some ten 
or twelve other men in the cabin and at that time it would not have 
been safe to dispute the theory of the existence of this demon on the 
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The pack horses and beef cattle were unloaded first, and the method 
resorted to may be of interest, if not of value, in the future. There 
being no lighter available, two of the ship\s boats were lashed to a fore- 
and-aft deck beam, forming a craft resembling a catamamn. On the 
deck beams referred to was placed a decking of loose lumber, leaving 
room for two men to operate the oars in the bow. A large box, the 
size of an ordinary horse stall, was swung in the rigging of the ship 
and lowered into the hold by means of a steam wench. This l)ox was 
provided with a door at each end that, when opened, had the appear- 
ance of a gangway. The animals ])eing led in, both doors were closed 
and fastened, the box hoisted up over the ship's side and lowered on 
the deck of the catamaran, which was rowed shore, the front door 
opened and the animal led out on the beach. The transition from the 
dark hold of the ship into the glare of the snow so confused and 
bewildered the animals that on landing them on th(» bcjuh some of the 
beef ca,ttle ran ba<*k into the bay and were swimming around in the 
w^ater for over half an hour l)efore they could be driven ba<'k to the 
shore again. 

Having landed all the stock, the parts of an escort wagon were sent 
ashore and put together. The commissary stores, which hud been 
specially put up in 50-pound packages and sacked in canvass, wtnv then 
unloaded on the beach (13) and hauled up (14) to a log cabin which had 
been rented for stomge puq^oses. 

The unloading of the supplies of the expedition was kept up unin- 
terruptedly with relays of men and horses until the entire consignment 
had been landed and hoased (31). 

Upon inspecting the stock it was found that, notwithstanding the 
long journey by cars and boat of fifteen days, they had arrived witliout 
injury to a single animal, which was due in a great measure to the 
care exercised by Caj^tain Downing in providing still accommodations 
on the steamer inclosure. 

Having provided shelter for the public property of the expedition, 
a number of small cabins were rented for quarters, cook houses, etc. 
(16, 16, 17, 18, 20, 21), for the accommodation of the employees. (See 
report in detail of Post Quartermaster Sergt. Philip Glesener (8), act- 
ing quartermaster of the expedition.) 

RELIEF FEATURE OF THE EXPEDITION. 

in compliance with the special instructions of the Acting Secretary 
of War, extending relief to destitute persons in the mining regions of 
Alaska under the act of December 18, 18i)7, 1 directed Charles Brown, 
an old Government employee of some forty years standing, who had 
been appointed by the Acting Secretary of War quartermaster's agent 
for the relief of destitute persons, to hire, if possible, cabins for ho*^v<ai 
(9), bunk house (22), and mess house (16^, to eqyx\^ \XiVim.^%<^ \ax.^^ 

& Doc. S0& 2 
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the mean^ at our disposal would admit, so as to care fur the sick and 
destitute in his charge and en route from the interior, and to organize 
a crew from the most ahlc-hodied to provide fuel and food for the 
relief station. Under the authority gmnted me in letter of instruc- 
tions from the Quartcnna.st^'r-Gencral, these men were regularly 
employed at a compensation of $1 per day and a mtion. 

A detailed report of Quartermaster Agent Brown iw submitted here- 
with, and in submitting such report I have, at the urgent request of 
many persons who were forced to apply for relief, withheld the list of 
names, for the reason that I believed it to be an imnecessary humilia- 
tion of the many unfoitunate men who were forced to accept as a gra- 
tuity medical attendance and subsistence from a public institution. 
The majority of these men appeared to appreciate the spirit of tho 
act under which the Department extended them relief in their distress. 
But there were many adventurers who, actuated hy a sordid desire to 
save their money and live on the Government by simply misrepre- 
senting their condition, deceived the agent in charge of the station hy 
proclaiming themselves destitute. 

It will be noticed in the report of Quartermaster Agent Brown that 
immediately after landing relief pirties were sent out over the Valdez 
Glacier into the Copper Kiver Valley, equipped with the dog teams (23, 
24) and supplies, to bring out to the cosist those whose enfeebled condi- 
tion rendered them helpless. J n this connection I desire to call attention 
to the appended report of Dr. Leroy S. Townsend, who, during the win- 
ter of 18y8-99, perfornn-d the functions of attending physician at the 
improvised hospital at Copper Center, during what might be termed 
an epidemic of scurvy in the Copper River Valley. This report was 
made l)y Dr. Townsend at my request, as I believed the information 
contained therein, regarding the lonthesome disease of scurvy, would 
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As the long nights and deep snow crept in on them an uneasiness 
began to pervade every cabin, and when a sickness appeared, the char- 
acter of which they were unable to determine and universally diag- 
nosed as black rheumatism, frost bite, and everything but scurvy, 
they were driven well nigh into a fever of desperation. To flee from 
these conditions was their one thought and topic of conversation, 
but where to, was the question on every lip, and when a number, 
regardless of the consequences, attempted what was considered an 
impossibility at that season of the year, the passage of the dreaded 
Valdez Glacier, leaving two-thirds of their party frozen to death on 
the vast ice fields, far up above the clouds, the panic was complete. 
If my memory serves me right, I do not think there was a single cabin 
in the Copper River Valley during the winter of 1898-99 that did not 
lose at least one of its party from being frozen to death or by scurvy. 

As a matter of record and as an object lesson to those contemplat- 
ing an adventure of this character, I have selected from among scores 
of written reports turned in to me in the course of my investigation, 
one by the Wilson Mining Company (appended hereto), who attempted 
to ascend the Copper River Valley from its mouth early in 18J^8. The 
general tenor of this report may be considered as a fair specimen, and 
without exaggeration of the hardships incident to the prospex'tor's 
life in the districts of Alaska. 

After repeated attempts to supply the sick in the interior with anti- 
scorbutics and fresh food by our limited supply of dog transportation, 
I directed my clerk, Mr. John F. Rice (whose report I submit here- 
with), to proceed into the Copper River Valley and establish relief sta- 
tions at the mouth of Grayling Creek, on the head of the Klutena 
River, and at Copper Center, some 30 miles below Grayling, on the 
Copj^er River. At each of these stations I detailed enlisted men of 
the expedition to extend relief and encouragement to the demoralized 
and destitute prospectors. These stations were continued in opera- 
tion until the latter part of September, when the men were withdrawn 
therefrom and detailed for duty at Station 3 on the China River, and 
Station 2 at the mouth of the Keystone Canj^on, and Station 1 at the 
mouth of the Lowe River on Valdez Bay. Just prior to the with- 
drawal of my men from Copper Center and Grayling, the last of the 
scurvy patients, a man and a woman, living in a miner's camp near the 
head of Quartz Creek, a triljutary to the Tonsena River, were packed 
out of that country on horses to Valdez. 

The number of persons to whom relief was extended, exclusive of 
thase employed on trail construction and otherwise, were about 480, 
and represented all nationalities, professions, and classes, both white 
and black. So far as my observation could deteimine, the cause of 
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failure was due to their advanced age, which averaged over 47 years, 
and the lack of knowledge of the general indications of mineral deposits 
and buHincHS qualifications. Ninety -five per cent of them had failed 
in husiiness ventures many times, and only joined the rush to the gold 
fieids in the hope that they might be one of the lucky men to strike it 
rich. 

It is a well-known fact to the professional minor that his culling 
involves not bnly theoretical knowledge of the wtructure of the earth's 
crust to detect the impregnations of a mineral-bearing zone, but also 
a wide experience in the economic development of the same after dis- 
covery. Of the 4,000 persons who connKtsed tlie stampede to the Cop- 
per River Valley in 1898, I do not think a man of such caliber was to 
be found in the ranks. 

After the first payment to the destitute miners employed at Valdez 
on April 31, under the $1 a day rating, Quartermaster Agent Brown 
infonned me that unless 1 took some steps to prevent these men from 
squandering their earnings in gambling and drinking that we would 
be unable to get rid of them. After investigating the matter, I dis- 
covered that the Io(»l agent of the steamship company plying lietween 
Seattle and Valdez was, in diret^t violation of the law, carrying on a 
liquor and gambling traffic. This was an emhanu^^sing situation for 
me, as twenty years experience on the frontier had taught me that the 
army officer who interfered with the liquor traffic ha« trouble before 
him. We had at that time between 80 and 100 destitute men to care 
for. We had authority to employ 15 of these each month at a rating 
of $1 per day, which meant, if the .steamer came promptly, the depor- 
tation of 15 men a month, provided their earnings were spent in the 
legitimate channel of purchasing their transportation to the States. 
The course to pursue was obvious. These men must be shippi'd south, 
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support. This order was extremely unpopular among the whisky 
element and others interested in like traffic; but the result was satis- 
factory, as was demonstrated later in the season when one of the 
cutters of the Treasury Department having called at the Port of Val- 
dez to take south destitute persons, it was found that none remained, 
and the vessel departed for Seattle without taking on board a single 
person, and the second cutter, which was to follow the first, was 
ordered to proceed direct to San Francisco from the Aleutian Islands, 
without calling at Port Valdez. 

construction of transalaskan military road from canton- 
mp:nt at port valdez to fort Egbert, yukon river, as direct- 
ed in PARAGRAPH 2 OF GENERAL ORDERS NO. 51, ADJUTANT GEN- 
ERAL'S orders, current SERIES. 

In selecting the material for the personnel of this duty, those who 
had been formerly emploj^ed in railroad and tmil construction through 
the Big Horn and Rocky Mountains in Colomdo and Wyoming were 
sought, and, as a result, the organization of the expedition at Seattle 
brought together a number of men of large experience in such work 
during the earlier days of railroad construction through the mountain 
divisions of the trans<!ontinental trunk lines. 

Under my special instructions I was authorized to employ a sur- 
veyor and an assistant surveyor, 2 topographers, a foreman of trail 
crew, 4 rock workers, 2 cooks and 15 axmen. This authority wtus 
afterwards increased by the Acting Secretary of War so as to provide 
for all the unemployed in the Copper River District. 

On the 25th of April I sent my assistant surveyor and foreman on 
snowshoes (26) up to the mouth of the Keystone Canyon to select a 
construction camp and a site for a substation, as contemplated by par- 
agraph 2 of General Orders, No. 51, Adjutant-General's Office, cur- 
rent series, with instructions to carefully note the depth of snow 
en route with a view to the use of pack animals. On the 27th of April 
these men returned and repoited that while the snow was quite deep 
in some places, yet by following up the open stream bed of the Lowe 
River (which at this season will not average over 10 inches in depth 
and about 10 yards in width), that an outfit could be packed up to the 
mouth of the canyon. 

The work of construction on this military road is reported in full by 
First Lieut. Walter C. Babcock, Eighth United States Cavalry, topo- 
graphical officer of the expedition, who was placed in charge of the 
construction camp at the inception of the work, and later on sent 
forward with the locating party. On the 29th of April the trail crew 
(26) left the cantonment at Valdez and proceeded to the mouth of the 
Keystone Canyon (27). The reason for commencing work at the 
mouth of the Keystone Canyon, instead of startiiL^iTOVxiN^^^'L^^^a 
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that the first 15 miles of the trail passed over the Hood plain of the 
Lowe River Valley (28, 46), which at this season of the year was cov- 
ered Ijy some 3 or 4 feet of drifted snow, making it impossible to tell 
just where the glacial streams would cut during the high-water period 
of July and August; whereas by beginning work at the mouth of the 
canyon the construction party could woi'k up into and over the foot- 
hills of Ihe canyon, and down the Lowe River Valley over ground that 
was known to be above the high-water mark. This initial point is 
designated on the accompanying map as station (29, 30) No. 2, and is 
14 miles from tide water and 270 feet above sea level. 

While the trail crew were engaged in building log cabins for station 
3, the surveyors were pushing forward the preliminary line of loca- 
tion along the left or west side of the canyon, which was found to be 
about 3i miles in length. This work was very slow and laborious, 
owing to the deep, soft snow which was now melting quit^ i-apidly. 
By reference to the accompanying map it will be found that the for- 
mation of this canyon is eruptive in chaiw^^ter, l)eing nmch broken, as 
shown by the irregularities of the contours. Starting In on a hillside 
cut a half mile below station 2, the trail follows the side of the foot- 
hills in a northeasterly direction, through a heavy growth of spruce 
timber and underbrush, until it crosses a small stream at an elevation 
of some GOO feet, where it bears off sharp to the north and climbs the 
face of a bench or fork in the formation with more or less retaining 
wall, where it again takes an easterly trend, describing a half circle 
back to the norUi again, cix)ssing a creek and bridge No, 1; ^ain 
hearing off to the east along the canyon wall where the road is cut 
through almost solid rock, keeping at an elevation of about7(M) feet and 
following the meanderings of the ainyon to its head. 

The scenery of this portion of the trail is unique in character (32, 
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a slope which, like that in the canyon, is covered with a dense growth 
of alder, wild flowers, and grass, which from year to year has formed 
a vegetable mold, covering the gitivel and lx»d rock from 2 to 2i feet 
thick, which holds the water like a sponge and is soon cut up into a 
fine brown muck. As it rains constantlv in this section of the moun- 
tains there is a continuous seeping down the tmil, making ))al lasting a 
necessity to keep the roadbed in passa))le condition, while ii\ crossing 
the small streams, which are numerous, a short piece of retaining 
wall is necessar}'^ to hold the trail in place. 

Leaving this hillside cut, the trail crosses the first stream of any 
size (46), which is a dminage of the east end of the Corbin Glacier 
(66). The site selected for the construction of bridge No. 2 was on a 
reverse curve of the stream, where one abutment could l)e placed on 
a solid rock foundation, while the other rested on a crib built in an 
eddy (46). Crossing over this bridge, the trail passes along through 
what is known as Dutch Flat (48, 49, 60, 61), over an old moraine, 
through a heavy growth of cotton wood timlx»r and a second glacial 
stream, which is spanned by a two-abutment bridge (62), one crib 
of which is built around a large l)owlder and the other in an eddy. 
From this point the trail begins to climb up out of the Lowe River 
Valley by a sidehill cut, through gravel and a green schist rock very 
hard in character; over a succession of benches or innnense rock ledges 
by an imperceptible giwie to the summit of Thompson Pass (48) 
(which is simply a sag in the l)acklx)ne of the main range), and then 
drops down into Ptarmigan Creek, which flow\s into the Chena River 
some 6 miles l>elow over a still easier grading than that enc^ountered 
in climbing up the south side of the ninge. The topography here is 
very rocky and broken. Following down Ptarmigan Creek for some 3 
miles, the trail comes out into quite a wide valley space (63, 64), which 
is composed of washed gravels formed into numerous sandbars. Fol- 
lowing down the eastern side of the Chena Valley, sometimes niUed 
the South Fork of the Tiekell, the first (> miles of the trail are over old 
morainic matter, covered with a rank growth of gmss and red willows, 
after passing which the mountain sides l>ecome more abrupt and the 
valley space narrows in. The trail from here on to the first crossing 
of the Chena at the second canyon is like in character that from the 
head of Keystone Pass to the crossing of the Corljin Glacier stream, a 
sidehill cut with an occasional retaining wall. 

Ten miles down the Chena Valley from Thompson Pass is the first spruce 
timber met with on the Copper River side of the range. Here sUition 3 
(66) is located, which consists of a log storehouse with a shingle roof, for 
the preservation of supplies, and a smaller cabin, with a shingle roof, for 
the station keepers. The river on entering the first ciinyon, which is a 
few miles below station 3, makes an abrupt turn to the west, which 
course it holds for half a mile or more, when it^igaVw \mtw^ \» \5ckft.\\Q.\^^ 
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nishiiiff down the valley through a succession of small rocky canyons, 
across one of which, 3 miles below station 3, the trail crosses at a nar- 
row gorge by a bridge 120 feet longand about 30 feet above low-water 
mark (57, 68, 69, 60, 61, 62). This bridge consists of one crib built on 
a portion of bed rock, submerged at high water, its corresponding 
abutment'' being rocky reefs on the opposite shore. To hold a crib 
under a bridge in this country it is absolutely necessary to secure a 
rocky foundation, for, in addition to the great velocity with which 
these mountain torrents flow, there is carried an immense amount of 
detritus, carried down-iitreani from the eroding glacier walls many 
thousand feet above on the mountain suumiits, which increases the 
specific gravity of the water almut .50 per cent; and if the crib is not 
built on an absolutely solid foundation a vibratory motion is soon set 
up which carries away the structure and a washout will be the result. 
Following down the west Imnk of the Chena, aft^r crossing this bridge, 
for a distance of some 7 miles over a large lu-oken countrj', the last 
canyon is passed and the river Imttom^ain opens out into a gravel )>ar 
formation, which continues to the junction of the Chena and KanatA 
rivet's called the North Fork, which form the Tiekell, which river 
flows into the Copper through a series of canyons some 15 miles in 
length, almut 51) miles below Woods Canyon. 

About 10 miles Ix-low station 3,inacottonwoodgrove,will bo founds 
log relief cabin (63), plai^^ed in this particular location as a harbor of safety 
to the traveler, foi' the reason that in this canyon section, Ijctween this 
cabin and station 3, the storms in winter, which lant from three to five 
days, appear to concentrate their fury. Some 10 miles t»eli>w this cabin 
the trail crosses a small peninsula, locally known as the Stewart Creek 
Divide (64), and, keeping close to the l»a.so of the mountain, crosses 
Stewart Creek (65), which is bridged at a gorge 1 mile alwvc its mouth. 
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work in the interior during that period when the snow on the coast is 
too deep to moy© stock in. 

For the use of those prospecting the Chettyna and Kotsena districtii 
the trail should be located down the Tonsena Valley to a crossing of 
the Copper; while for those traveling into the Chestocheiia and Forty- 
Mile districts it should continue northeast, crossing the Klutena and 
Tazlena and striking the head of the Chestochena. The base of the 
main range should be followed to a large lake which has an outlet into 
the Slahna Valley, crossing which the Tok inay 1)C followed to the 
Tauana. For the Upper Tanana and White River districts a crossing 
should ]yQ made at Copper CenU^r, thence in an (»asterly direction 
across the big bend of the Copper ov(»r the Mount Sanford Plateau to 
the south of Cornwall Ridge, again crossing the Copper near its head 
waters to the Tanana and White River country. (See jreneral sketch 
of the Upper Tanana and its wat<3rshed.) 

As that portion of the Trans- Alaskan Militjirv Road alreadv con- 
structed is the only means of entering central Ahiska from the Pacific 
Ocean, it is of the utmost importance to the traveling public that what 
1 might term the mountain division, from stjition 2 to the Tonsena 
watershed, should be kept in repair, for, while in its green condition 
and before the roadbed thoroughly s(»ttles and l)ecom(\s packed by 
traffic, one season's neglect would, in my opinion, put it in an impassa- 
ble condition and render the results of last s(Mison\s labor, as w(*ll as 
the expense of construction incurred, a profitless undertiiking and a 
total loss to the public. Washouts and landslides along the sidehill 
cuts of the mountains and the unequal settling of the cribs in bridge 
construction render it iuiperative, for the first year at least following 
construction, that this trail should be kept in repair to ])e of any per- 
manent value. 

To eliminate as far as possible the loss of life from freezing, incident 
to traveling over the divide in winter from station 2 to station 3, 1 
began the construction of a telephone line, which was carried up to 
within 3 miles of the summit, when, owing to the lack of transporta- 
tion, I was forced to abandon its completion. To connect with this 
line, I started a second from my cantonment at Port Valdez, which I 
carried to within a mile and a half of station 2. It was mv intention 
to paint the poles on the summit with alternate rings of })lack and 
white, similar to the guideposts used on the Russian postal roads 
through Siberia, but my transportation failingi was unable to connect 
these lines. 

During the latter paH of Juik* and the fore part of July the enormoas 
flow of water (68, 69, 70, 71, 72) from the Valdez Glacier (6, 73, 74) bade 
fair to wash away not only the town of Valdez (76, 76, 77, 78, 79, 80) 
but our cantonment. The volume was so great as to entirelv cut otf 
all communication with the interior, except fvovii u. n'a.TYow >»X.\:\^ OiV 
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land at the mouth of Lowe River, at which point I constructed a log 
storehouse and cabin, designated as :station 1, and practicallj' the 
southern terminal of the military road. From observations made dur- 
ing high water, I found that during the ktt«r part of July and the 
first part of August that the gravel bars in Lowe River were covered to 
such a depth (4fi) that it wa« necessary to build the trail along & stdehill. 
Having completed this work I, on the 27th of July, relieved Lieuten- 
ant Ilulxrock in charge of the construction cump and sent him forward 
with a locating party to carry the line if possible to the i^rossing of 
the Klutena River, but owing to the dense growth of underbrush, 
.which had t^) be cut before horses could be taken through, it was 
found that the cutting of the preliminary line involved about as much 
labor iw the clearing of a right of way for a milroad in an ordinary 
country. The farthest point north. therofo]'e, reached by this party 
was the Tonsena Valley. 

THE ESTABLISHMENT OF THE ALI>-AiMERK'AN WSTAL SERVICE FkOM 
PORT VALDEZ, ON THE PACIFIC COAST, TO EAGLE CITY, ON THE 
YUKON KIVER. 

On the 3d of April Mr. C. L. Wayland, inspector of postal depart- 
ment, reported to me under instructions from the Postmaster-General, 
to mrompany the expedition with a view to establishing a postal route 
from Valdez via Copper Center, Sluhna River, Meutasta Pass, Tanana 
River, Forty-Mile River, to Eagle City. After a conference it was 
decided that 1 should take Mr. Wayland's outfit up with mo on the 
steamer Kxielmor, diivct to Valdez, while he stopped at Juneau and 
Skyway, joining the expedition lat^r at Port Valdez, which he did. 

Ill the summer of 1898 a postmaster was app<»inted at Port Valdez 
by Inspectoi" Clumb, of the pastal de(iartment, liut, unfortunately, the 
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authorities to receive it, that I would take the pouch from him by force 
and deliver it to the postmaster. He delivered the pouch to the post- 
master. Upon the arrival of Mr. Way land, I called his attention to 
the existing conditions and informed him of my action, of which he 
approved. He then readjusted matters, appointing a new postmaster, 
which greatly unproved the mail service. 

After the military trail had been opened up from the Keystone 
Canyon, I started a detachment (81, 82), in charge of Mr. John F. Rice 
(whose report is submitted herewith), to escort Mr. Wayland through 
the Copper River and Xanana valleys to Eagle City, on the Yukon. 

EXPLORATIONS IN THE a)PPER RIVER DRAINAGE DURINCI THE 

SEASON OF 1899. 

On the 16th of June the topographers having triangled and taken 
the soundings of Port Valdez and carried the topographical work u}) to 
the mouth of the Keystone Canyon to connect with that of Fii*st Lieut. 
Walter C. Babcock, Eighth Cavalry, topographical officer, I directed 
Topogitipher Oscar Rohn (whose rejK)rt is submitted h(^rewith) to pro- 
ceed, with an outfit of pack horses and dogs (83, 84, 147), into the interior 
via Thompson Pass, thence down the Tonsena River to a crossing on 
the Copper, and from that point to explore the countrj- in the (/h(»ttyna 
River drainage and, if possible, cross over from this valley to the head 
waters of the Copper River, thence down the Copper River to the 
mouth of the Klutena, in time to return to the coast not lat(»r than 
October 25. In addition to sketching in the topography of the country 
traveled over, Mr. Rohn was directed to gather all useful information 
bearing on the geological, agricultural, and forestry resourc(\s and to 
determine, if possible, the alleged existence of geysers among the foot- 
hills of Mount Wrangell. 

On the 27th of July I sent Mr. A. M. Powell, one of my guides who 
had accompanied me during the exploration of the previous season, to 
proceed over into the Klutena country, and, starting from a point of 
departure on the Klutena River locally known as the Devdls Elbow, 
to go in a general course of east by north to the foothills of the main 
Alaskan Range, thence in an easterly direction along these foothills to 
the head waters of the Slahna River in the vicinity of Mentasta Pass, 
to note the location of availa})le hay meadows and sites for su})stations, 
and the depth of streams with a view to the selection of sites for the 
construction of bridges. 

I submit herewith a detailed report of Mr. Powell's explorations. 

FEASIBILITY OF RAILROAD CONSTRUCTION FROM PORT VALDEZ THROUGH 

CENTRAL ALASKA INTO THE YUKON COUNTRY. 

The harbor of Port Valdez (85) is what is technically kuoww ^sa ^ 
submerged valley, the head of which is ftWeA \tv vj\\\v ^^c\s\ ^vs^wx*^ 
and tennin&l momiDe. The harbor from S^Aiivtotv ^^\\o^^ ^*^ ^^ 
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inoiith of Lowo River (86) iw some 10 miles long by 3 miles wide. The 
environment is a series of lofty, siiw-t<x)th mountaiuH (87, 68), plungiDJ^ 
abruptly into the l>ay. Owing to the great depth of water and the 
pi-oximity of the warm Japan eurrent, this harbor, with the exception 
of a mile and a half at its head, where the frc^h water flowing on the 
Hurfaee of the salt forms a scum of ice from 1 to 6 inches thick at 
spasmodic inteiTals during the month of January, is acccscilile at all 
seasons of theyejir for ships of any siz**. The most desirable anchorage, 
owing to the great depth of water, which ranges from 80 to 112 fathoms, 
is II flat al>ont 1 mile sijuare l>elow the mouth of Lowe River, where 
a 30-fathoni anchorage can bis found at low water iij> to 1,()00 yards 
from shoR', where the water drops off t<i the depth of 70 or 80 fathoms. 
Owing to th(! imnu'nse flow of watt^- f rem the Valdez Cilacier, which 
is so eiiTitic in itw course fu* to wash the entire pbiin Itetween the foot 
of this glacier and tide watju' (85), the only feasible point of departure 
which wtmld embrace all the natunil facilities for railroad terminalx 
would Ih; a narrow neck of land fi-om one-half to three-quarters of a 
mile broad and extending up the Lowe River Valley some 5 miles 
and south of a small stream which is an outlet of Robe Lake. Fol- 
lowing up thit Lowe River Valley, the line would naturally keep to 
the north wide over a practi<'ally nominal gnide, pissing through the 
KeyHtone <.!anyon with ordinary canyon work, and emerging on the flood 
plain of the inter-canyon Inisin. The operator would from thi» point 
have the chcfic*! of two route's, one i-oute following an ea'<tcrty direction 
over Marshall Pass at an elevation of 1,700 feet, and down theTaitnuna 
to the Copper River Valley; the other, turning to the north, crossing 
the mountain range at Thompson Pass with an altitude of ^,600 feet, 
thence, down the Tiekell River Valhsy through the swampy pn.-fs at 
the head of the. Kanata, thence down the Tonscna into the Copper River 
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New England States, resulted in a pi'actical demonstration of the 
existence of heavily mineralized zones of copper, borite, and other 
ores in the mountainous districts of the Chettyna, Mount Blackburn, 
Tanana, and White River, which coUectivelv mav be classified as the 
Wrangell Series, and in the main range of the Rocky Mountjxins at the 
head of the Chestochena River. From this area I succeeded in obtain- 
ing thirty-five hand samples of average ore, which upon assay showed 
the presence of a percentage of from IB to 81 per cent in copper, with 
traces of gold and silver. There C4in })e very little doubt that in favor- 
able localities of the Wmngell group of mountains (which are volcanic 
in origin) concentrated copper deposits will })e found in great nuisses. 
It is not unconmion to find nuggets of native copper in the shape of 
float, varying in size from small bird shot to pieces weighing many 
pounds. While this metal seems to predominate in an oxidized form, 
cinnabar, gahnia, gold, silver, and iron ores have })een found in many 
places; while placer deposits carrying gold Jis coarse as corn kernels 
have been discovered on Quartz Creek, Fall Creek, and on the head 
waters of the Chestochena. On the latter stream the pay gravel is 
said to run from $1 to $25 per cubic yard. Coal deposits of the Kenai 
series were found on the Tazlena, Gakona, and Chestochena, which are 
said to be of a very high order of lignite and of economic value. 
Marble of various colors is found in (|uite extended dikes. 

Attention is invited to the su})reports of Mr. Oscar Rohn, 11. M. 
Powell, and H. B. Pearson, covering the districts above referred to. 

In addition to the information relative to the agricultural possi})ili- 
ties of this section of the country, reported on >)y me last season, I 
desire to call particular attention to the fact that i)()t}itoes, lu'cts, 
turnips, radishes, pease, and lettuce for the siLstenance of man may 
l>e grown in almost unlimited quantities, while oats, rye, and whiuit 
were matured during the past season (89). 

With a view to giving employment to the stranded i)rospectors, I 
was authorized to accept proposals for hay contracts at Port Valdez 
and in the Copper River Valley, which resulted in the putting up of 
some 70 to 80 tons of hay, of as fine a (juality as that usually delivered 
under like cx)ntracts at military posts in Montana and Wyoming. 

I wish to emphatically call attention to the fact that, owing to the 
absence of that season known as the fall of the year, the tmnsition 
from summer to winter lieing so rapid — usually a matter of a few 
days — the grass is blighted by the frost while green and becomes 
valueless as an article of fomge. 

Should the mineral resources of this country develop to such an 
extent as to support a large mining population that would consume a 
local product the future for the small farmer in this section of Alaska 
will undoubtedly be attractive to many. 
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The most promising and lucrative future will be the driving of cat- 
tle from Port Valdez into the Yukon mining district-s. Thousands of 
head of hoi'scs and cattle can be subsisted upon the grasses of this sec- 
tion by crossiDg in the summer, and on the grain and bay that can be 
grown by the »mall farmer and sold at a handsome profit during the 
winter. 

The high freight rates of marine transportation from Seattle to the 
Yukon River points, and those of dog and man transportation from the 
latter points to the head waters of the various creeks on which are 
located the mining camps of the Forty-Mile district, brings the cost 
of transportation of food into that country up to the estimated figure 
of 45 cents per pound and renders the $10 a day diggings valueless under 
the existing conditions. As the cost of steamer transportation Ijetween 
Seattle and Haines Mission {the southern terminal of the Dalton trail, 
over which cattle are now driven to Rink Rapids on the Yukon, where 
they are ^iaughtered and the carcasses shipped down the river to Daw- 
son, Eagle, and other points), and that to Valdez (the terminal of the 
Trans-Alaskan Military Road) would be about the same, the saving in 
mile^e from Valdez to the Forty-Mile country would bo some 300 
miles. From Valdez cattle can be delivered on the hoof to any of the 
camps now in operation in the Forty-Mile district, thus saving the 
coat of their transportation from the coast. To make this drive the 
stot^k should lie landed at Valdez not later than June 1 and graze 
through the Forty-Mile country, where they should arrive not latter 
than August 20. From this point small bands could ho driven to the 
various camps and slaughtered late in September, when the climatic 
condition would keep the carcasses in a perfect state of preservation 
for consumption as desired. If, on the other hand, it was desirable to 
winter the animals at these points for delivery in the early spring, 
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marvel of endurance. On the 29th day of April they packed their 
first load out of Valdez in snow from 8 to 5 feet deep, in which they 
were perfectly at home. As the snow melted and the water in the 
river rose, they behaved equally well in fording the swiftest streams. 
Later on, when the miny season set in, they kept in good flesh and did 
excellent work. Early in the season I saw from the consumption of 
food at the construction camp that it would be impossible to stock 
the su>)stations along the trail and keep the construction camp sup- 
plied with the horse train alone. I therefore asked for a pack tmin 
of 20 mules, to be used over that part of the trail that had been 
completed from Valdez to the head of the Chena River or station 8. 
From this point it was my intention to supply the construction camp 
by means of the horse train. On the 20th day of August I was noti- 
fied that the uuile train had been shipped from San Francisco and was 
due to leave Seattle on the 1st of September and arrive at VakU^z not 
later than the lOth; but, owing to the failure of the quartermaster at 
Seattle to promptly transship these animals, they did not arrive in 
Valdez until the 1st of October, when it was found that their condi- 
tion was such as to render them uiiservicea})le during the latter part 
of the season. The stalls prepared for tliese animals on board the 
steamer Cleveland were of such a flimsy, slioddy construction that the 
partitions were crushed in while in transit and Ave or six of the ani- 
mals ti*ampled to death, while all were more or less seriously bruised. 

The packers sent north with this train, })eing natives of California 
and Arizona, were wholly unfit for the work in hand, and abandoned a 
cargo of supplies near the summit of Thompson Pass, and returned to 
Port Valdez to be discharged. These supplies were aft(»rwards packed 
over the pass by my Montana crew (92). The loss of the servic^es of 
the mule train was particularly vexatioas, and in my opinion was 
entirely uncalled for. Had the stall accommodations been properly 
constructed there could have been no breaking of the side rails of the 
stalls and consequently no mangling of the stock. 

The loss of the services of this transiX)rtation curtiiiled the season 
some fifteen or twenty days, whic^h meant a corresponding reduction 
in the mileage of the trail of some 25 or 80 miles; for, notwithstiind- 
ing the fact that we packed the horses until they dropped on the trail 
from exhaustion, due to the insufliciency of food after the grass had 
been cut down by the frost, we were unable to get supplies into the 
construction camp to keep the trail gang at work. 

The most serviceable etiuipment operating in this country was found 
to be a pack saddle combining desirable features of the McClellan 
riding saddle and the Indian sawbuck (91). The Indian sawbuck, 
owing to the lowness of its crosstrees, has always been a horse killer, 
owing to the fact that it would invariably jam up the animal's withers 
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in traveling down )i long hill. To retain this L-rosstroo, which was 
indispensable ti) the unskilled packer in rigging his sfjuaw hit«h with 
which to hold his load in plate on thcsaddle, I took a very heavy 
McClcllan tree, pared out the ^pai^e under the pommel and cantle (so 
as to remove the pressure from the withers of any ordinary horse), 
and carved out a knob or hitching post on the top with which to rig 
the sling rope, gave the cantle about a i5-degree sheer, ri^cd the 
sides of the tree with in)n loops for utirrup straps, so that, when 
not loaded, it could be used a.s a riding saddle. In place of the 
ordinary canvas cinch,, which it was found soon rotted, I u.sed the 
hair cinch of a riding saddle. For breeching and l)rea8t strap a pad- 
ded canvas Irtind was u.scd, which, when wet, molded it«e!f nearly to 
the shape of the horse and prevented chafing. For the iiso of smalt 
detachments with unskilled packers I used large canvas panniers, 
reenforced with leather, provided with two leather sling straps Uiat 
h€X>k over the front and back knob of the saddle. These panniers 
were fastened under thc^ horse's belly by means of a light cinch, 
which obviated the use of a lash rope. .Such a rigging, in my 
opinion, would l)e extremely valuable for small conuiiands operating 
in the mountain divisions in Culm and the Philippine Islands. Owing 
to the heavy growth of underbrush the pifiket line can not bo, used, 
but side lines, with animals thatare haixl to catch, were found to be very 
effective. Horse covers and cheap saddle blankets are valueless in the 
coast section, owing to constant ratn, which renders it impossible to 
dry the rigging out. The shoe used was the ''Never-slip brand," 
which is an ordinary plate with two holes on each side, into which 
may }h; screwed four pointed cones, which were intended to take the 
place of heel and toe caulks when traveling over icy surfaces. The 
valuable points of this shoo arc that when traveling through deep 
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MILITARY RESERVATIONS. 

To equip this route witli the ne<::es8ary forage for pac^k animals trav- 
eling between Port Valdez and Fort Egbert it will })e necessary to 
reserve a number of hay meadows so situated as to distribute the fomgo 
at points from 30 to 40 miles apart along the trail. The first of this 
series of hay meadows was located last August near the hciid of the 
Kanata River, where some 40 tons of hay were cut and stacked. 

The reservation selected by me in 1898 for the cantonment of the 
Alaskan Exploring Expedition No. 2, and which was used in 1899 by 
the Copper River Exploring Expedition, was found to be utterly val- 
ueless for any purpose whatsoever, owing to its liability to overflow 
from streams formed })y the melting of the ice of the Valdez glacier 
during the months of June, July, and August. I, therefore, in com- 
pany with Lieutenant Bal)cock, topographical officer, and Edwm 
Gillette, engineer of the expedition, carefully insixicted all available 
sites for a military reservation along the shores of Port Valdez, 
and, as a result of that insix^ction, a site (160) was selected, designated 
on the ac^companying map as ''Ludington's Landing." The points of 
intrinsic value that recommend its s(»loction are its water supply, 
which consists of a mountain stream that flows all the year round, 
carrying with it sufficient fall for all sanitary purposes; the proxim- 
ity of deep water and good anchorage, where ships laden with build- 
ing material can find excellent facilities for discharging their cargoes. 
The wood supply in the neighborhood of Port Valdez appears almost 
inexhaustible. With the aid of the steam launch attached to the 
expedition (136) i-afts may be prepared and towed to Ludington's 
Landing. 

The topography of the mountains in the re^r of this siti^, is such as 
to oflfer a most excellent rifle range. It is just far enough from the 
head of Port Valdez to be !)eyond the influences of the whisky element 
to be found in frontier towns. 

In the early part of June I inspected a large meadow at the mouth 
of Mineral Creek, almost opposite Ludington's Landing, with a view 
of locating it as a hay meadow, but owing to the subsequent develop- 
ment of a local climatic condition that indicated more or less rain daily 
during the months of July, August and September, I abandoned the 
idea of locating a hay ranch for the main station in Port Valdez, Imt 
am led to believe, from inquiry among the scjuaw men of Prince 
Williams Sound, that a hay reservation of ample proportions ciin be 
located at the head of Port Fidalgo, where there are no glaciers, and 
therefore free from local rains incident thereto. 

S. Doc. 306 3 
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CANTONMENT AT V A LDEZ— EQUIPMENT AVAILABLE FOR CONSTRUC- 
TION OF TRAII^RECOMMENDATION FOR THE SEASON OF 1900. 

The cantonment at Valdez consi«t« of four log buildings, chinked 
with moss and roofed with sliingleH, One of the buildings is an office, 
the loft of which is occupied as a slei>ping apartment by the non- 
comini.ssioned officer in charge of the detachment; another is used 
as a bunk house (22), at present occupied by 3 enlisted men and 18 
quartermaster employees; another as a mess house (18) for the 
accommodation of enlisted men and quartermaster employees; the 
remaining building is a log stable (9fi, 96) capable of sheltering 40 
animals. In itddition to this .stable is a large stable built of Ixmrds, 
with a rooting of tar paper, built to accommodate the transportation 
of the Cook Inlet Expedition. 

The transportation equipment consistj^ of HI pack mules, with 
rigging complete; 63 puck horses, with rigging more or less incom- 
plete^, due to wear and tear of last season's work. 

At th« close of the season, October 31, 18!!!), all quartermaster 
employees, except those absolutely necessary to care for the public 
property pertaining to the expedition were dischai^ed. The pai^kers 
brought up from the Slates were given transportation to their homes 
as per terms of agreement when employed, while the four elected to 
remain were continued in the service. 

To carry out the re^^'ommendations of Maj. P. H. Ray, Eighth 
U. S. Infantry, commanding the Diatiict of North Alaska, looking to 
the completion of the trans-Alaskan military road from Port Valdez 
to some common point on the Tanana River, to where he would com- 
plete a wi4Jon road from Forty-Mile, thus giving a continuous rout« 
from tide water on the Pacitic to the, headquarters of the district, 
Fovt K!r)..Tt. Ati.ska. 1 !iad l.nill 1„ -.i f:u(,ni].lr Ii».ilil>. ;ii ili,. l,.>ad 
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As it will be necessary to provide crossings at the KlutiMia and Taz- 
lena rivers, and as it is imperative that this work should })e dpne at 
low water, when a solid foundation can be made on which the cribs or 
a})utments of the bridge may rest, 1 had in view the utilizing of the 
pa<;k horses wintered in the interior for packing supplies from Station 
3 to the crossings above referred to at the Klutena and Tazlena 
rivers, to subsist small working paities in putting in these eri})s or 
abutments in advance of the main party. 

To carry on this work during the se^ison of IIHK), I reconunend that 
two of the employeas of last setison be retained, viz, Mr. ('. E. 
Worthington as transitman, and Lars Holland, foreman of tht» con- 
struction gang. The latter is eminently fitted for his duties, b(»ing 
skilled in trail grading and heavy tim!)er work, and, above all, having 
fine control of his workmen. The chief of the i)arty locating the 
line in advani^e of the construction i>arty uuist be one with a pro- 
fessional standing at stake, who is personally responsi})le for th(^ line 
of location and over whom there is an official control greater than 
that of employer over employee, i. e., a connnissioned officer. For 
this work I most urgently recommend, jis iiidispensabh* to the In^st 
interests of the service, that First Lieut. Walter C. Habcock, Eighth 
United Staters Cavalry, be continued on this detail, where he has 
proven his ability to select the best ground, through intricate and 
perplexing stretches of country, where faulty location means an 
unnecessary expenditure of public funds, a loss of time, and a refleiv 
tion upon the officer in command of the expi^dition. As an example: 
At the beginning of road building in 189i), the faulty location for the 
line by a Mr. Palmer and his lack of energy resulted in a delay of 
some ten days and a week's wiusted lalK>r liy the construction gang 
while relocating his faulty work. The locating and construction 
parties for the continuance of this work should leave the cantonment 
at Valdez not later than March 10 next, and should consist of a lieu- 
tenant in charge of the loi'^ating party with 2 scouts, I transit man, 2 
axmen, and 1 cook; for the construction party, the officer in charge 
of the expedition, 35 axmen, 4 rockworkers, 2 cooks, and 1 fore- 
man; for the packers, 1 chief packer, 12 packers, and one cook. An 
increase of the ordinary ration is absolutely necessary for the 
sulwistence of employees engaged in construction work at this lati- 
tude. The strength of the enlisted men now on duty at the canton- 
ment and substations — 1) in number — should be increased, and an offi- 
cer detailed to act as quartermaster and conunissary of the expedition 
and to construct suitable quarters that would be at least comfortable 
for the conmiand during the coming season. 

In submitting this report I desire, in justice to myself, to call atten- 
tion to the fact that it has been prepared entirely from my note])ook^ 
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and from memory, and in advance of the reports of my Hutordinates. 
While the information ijubmitt«d covera about all of value gleaned 
during the past seaaon, it is not presented in so condemned a form as 
I would wish to have it, were the time at haud in which to review the 
subreports which arc presented herewith. 
Respectfully submitted. 

W. K. Abebcrohbik, 
Captain M O. S. Infant/-!/, 
Commanding Copper Rkw Exploring ExpedUu/n. 
The Adjutant-General U. S. A., 

WasMut/twi, D. V. 




EEPOBT OF GHABLE8 BBOWN, QUABTEBMASTEB'S AGENT. 



Valdez, Alaska, Febrxiary — , 1899, 

Sib: I have the honor to report the following facts and conditions 
that have prevailed at this camp and the territory adjacent thereto: 

On Janiuiry 18, 1899, 1 stalled provisions, etc., underway to Station 
24, with the expectjition of landing them there in a few days. Since 
that time, however, the condition of the we^ither has !)een such a.s to 
prevent any further movement of these goods. The first C4iche 
remains 10 miles from Valdez, and am now awaiting every opportu- 
nity to move it up nearer the st4ition. Soft snows, with the river open, 
followed by severe storms, prevented further progress, though indica- 
tions are that we can now again safeh' resume work. 

Many parties have of latt^. l)e(Mi crossing the ghicier, coming into 
Valdez from the interior for a change of food, etc. They report the 
condition of affairs there as being terrible; scurvy being the chief 
affliction, with many cases of frozen hands and feet. A number have 
died, and several with frozen limbs will lose them. I have had manv 
reque^stw for aid, medicine, and fresh food from physicians who have 
patients, and urge immediate action. In addition to those who have 
come out, it is reported the majority of sick are still in the interior 
and fear to make the attempt to cross the glacier. Those who have 
crossed have traveled in large parties for the sake of safety, and have 
encountered terriffic storms. 

I have extended such assistance Jis has been possible, and after much 
difficulty succeeded in getting some green potatoes and sauerkraut 
over the glacier. Those who volunteered to take this in found it nec- 
essary to make three attempts to cross the glacier Ijefore they were 
able to do so, owing to the tniil and storms. Two men died with 
scur\\v while being brought over. They stiirted from Saw Mill Camp 
and succuml)e<l when near Tw<*lve-Mile Camp. It is reporttnl that 
75 cases still exist between the glacier and Copper Center, many 
of whom will never recover. Those now coming into camp are 
mostly people who have been lightly touched with scurvy and able to 
reach Valdez without assistance. Their condition improves after 
reaching here, and many of them are waiting with the hope of earning 
something this spring by pa(^king. Some of the number will return 
to the interior later, while others are anxious to return to their homes, 
though without the means to do so. 
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On February iJ3 a party of 25 started over the glacier, after 
being in Valdez long enough to fully recover their health. On 
the same day the "Poppy" party arrived here, must of them being 
frozen slightly about the handn and writtt^. After being six days on 
the glacier they encountered a heavj' storm and were compelled to dig 
a hole in the snow for shelter. On the summer trail Pete Ben-son lost 
his life in falling into a creek, being frozen to death before he could 
be removed to a place of shelter. 

On February 26 W. E. Hendricks and George Hansen arrived here 
from Copper Center, bringing the report of the death of RoViert Izatt, 
of Milwaukee, Wis; and also the further information that 27 men with 
scurvy of varying degrees of severity were bound here from the 
Chestochena and Saling rivers, and that Indiana were bringing in two 
men from the Oakona River. 

The Lower Copper River has not been exempt from («.'.ur\-j-, C. R. 
Waite reports a party en route to Alaganik with six patients afflicted 
with thatdiHCiiHc; four of the number died on the way. Anothw party 
following their tniil from the Bremner River had five cases of «cur\-y 
with them. Feluiiary ^ intelligence was recei\'ed that Dr. Logan was 
camped at the foot of the glacier with two Iwid ea'^es of scurvy, the 
afflicted ]K>i-s<»ns being Adolph Ehrhardt and Max Miller. 

March 3 a relief pvrty, consisting of Dempsej' and Jat^kson, arrived 
here from the glacier with the bodies of Ehrhni'dt, Miller, Adolph 
Schultz, Kblcrkanip, and AUeman. Eblerkamp's head was crushed 
when found, and the body of Alleiiian was found lying atToss the l>ody 
of Eblerkainp. The Imdies of Allcman and Eblerkamp were found in 
a deep crevasse. Although seaich was made for the Ixxly of Dr. Lt^m 
it was not found. Adolph Schultz wa-s a resident of New York, and 
Eblerkamp formerly lived in Louisville, Ky. 
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imderBtand, is equally Berious. Many an}, wholly without iiieann and dependent 
upon others for nursing, medical attention, eti^ We are in need, t<x), of some 
medicines, and of any fresh fniit or vegetables which may l)e had at Valdez. Two 
have volunteered their services t^) bring in theses supplies and are now on their way 
to Valdez. Several men are suffering with frozen fwit, and amputations in a nunil^er 
of cases will, no doubt, be nec^essary. If it l)e within your jHJwer to give any iu«sist- 
ancre, I would respectfully ask your imme<liaU» consideration. 

Thanking you in advance for the attention I know this will n^^uve, I am, yours 
truly, 

Lerov S. Townseni), M. I). 

The QuABTERM aster's A<jkxt, Valdez, 

1 have been unable to comply with tho.se requests for medicines, 
having none on hand, even for use in this camp. If you could ship at 
once \hi\ medicines requesUnl })y Dr. Townsend in the inclosed lists, 
they would be of great value and go far toward relieving distress. 

On March 6 the storm was still raging. Dr. Logan's })ody had 
not l)een found up to this time, though s(»arch has been nuult* for it by 
different parties ever since*. The sttMUiier KrcrlHttn' cam<i in and will 
prolmbly go out to-day, providing they can make a landing for 
passengers. 

Keferring to the ca^'he 10 miles up Lowe River, as Ix^fore remarked, 
I hoped to move it further up as soon as that terrible storm of fourteen 
days subsided. Two days after the storm it turn(»d warm, so that I 
could move neither one wav or the other for five davs. I at once 
decided to move the cju*he })ack to Valdez, and on April 14, took 1,800 
pounds of provisions up to the north of the canyon. After that date 
the snow melted, so that no more sledding could \yi\ done from the lake 
to the canyon. 

In my report of February I made mention of 27 destitute and 
8C*urvied |)eople, and from March 5 to April J^ indiLsive, 277 addi- 
tional cases were reported. 

Many of the parties who came in from the intt^rior to Valdez were 
so weakened })y scurv}^ they were o})lig(Hl to come out to get fresh 
vegetables, etc., they have in caches in the interior. 

On the evening of the 25th of April Mr. Knott and an Indian who 
had stiirted from Copper Center for Valdez informed me about Dr. 
Townsend and an Indian whom he had left at the relief stiition, com- 
pletely worn out and without food for two djiys. The Indian who 
came out with Mr. Knott belonged to Dr. Townsend's party. I at 
once infonned vou of their condition and was authorized to send relief 
to them. At 11 o'clock on the same evening, as soon as the crust on 
the snow had hardened sufficiently to allow travel, I sent John Fohlin 
and an extra man named »Iohnson with a dog team and provisions for 
their relief. They reached the relief station about 3 o'clock the next 
morning, and, after having breakfast, stiirted btu*k and arrived in 
Valdez about 10 a. m., on the 2Gth, with Dr. Townsend vvuOL\}cife V\\j5>[va.\v, 
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Upon Dr. Townscnd reporting to you that five sick men were left 
at Barrett's Camp, at the foot of the glacier, on the other side of tha 
range, you authorized me to send at once two dog team» of four dogs 
each to assist in bringing the sick men over, and on 1 o'clock Thursday 
morning, April 27, I sent Ed. Woods and John Fohlin as drivers, 
t^^ether with seven extra men, John De Lander, A. Crawford, Joe 
Weckert, Jr., Ed. Anderson, Rob Broughton, Rob Coles, and T. M. 
Johnson, who arrived at their destination ii>x»ut 7 o'clot^k p. m, the 
eame day. On the next day, April 28, they were unable to start back 
on account of a storm. The glacier at this time of the year is some- 
thing awful to witness, being compa'sed of glaring ice, horribly 
broken up, leaving great yawning chasms and ci-evasses, forming 
huge "Iwnches" almost perpendicular and extending to a great height. 
It requires the services of four or live men to ossi-st a sick person on a 
sled down the steep "benches" and over strips of ice so narrow that a 
single misstep would launch one into crevasses hundreds of feet in 
depth. 

On April 20, the storm having abated ita fury, the relief party 
started back bringing the sick men, Schloegel, Hunt, Liljegren, 
Lautiert, and McCracken. They arrived at the Dempsey Relief 
Station about noon and reached Valdez at 7 p. m. of the same day. 

On the morning of Apiil 2!>, James Nucum cjime to me and reported 
that bis partner, John Gardner, was at the relief station sick with 
scurvy and without food, and that he was unable to bring him in 
without assistance. Shortly after half past 10 on the same day, 
authorized by you, I sent seven men, Gus. Johnson, E. L. Lomoes, 
John Bornd, Bob Ferguson, Charles Morgan, F. H. Randall, and 
C Anderson, to the relief station. They arrived there about noon and 
starttHl back with the sick man, arriving in Valdez about 6 o'clock in 
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you, who, together with myself, investigated the case and found that 
he had checks on deposit to the amount of $2,0(X) (twenty checks of 
$100 each) with the North American Bank, of New York City. He 
also had a certificate of identification, showing his signature and checks 
to be genuine. One of these checks was cashtnl by his permission, less 
2i per cent discount for cashing it, leaving him a balance of $07.50. 
Out of this amount was deducted $50 for hauling him over the glacier 
and taking care of him, the money to be divided as follows: Twenty- 
five for Ed. A. Erickson for taking care of him, $12.50 of which 
Erickson donated to one Ed. Woods, a very sick and destitute man, who 
has very little hopes of living, but who wishes to return, if possible, to 
Seattle, the remaining $25 to be distributed as follows: To F. E. 
Schloegel, one pair of socks, $0.30; R. P. Ferguson, one pair shoes, one 
pair drawers, $3.75; F. A. Camp})oll, one pair shoes, $4:; C. G. Nelson, 
one suit underwear, $2; H. Heitzberg, one undershirt, $1.57i; C. 
Anderson, one undershirt, one pair shoes, $4.07i; O. Liljegren, one 
suit underwear, one pair socks, $2.55; B. Arden, one suit unclcrw(»a,r, 
$2.55; James Ikes, one pair shoes, $3; (lus Johnson, one pair ]:>ants, 
$1.50; showing a total distribution of $50 distributed to the most 
needy and destitute as per your orders. 

1 am holding the merchant's receipt for the goods })ought and the 
receipts from those who received the goods. 

I also have the honor to repoil that the totjil rations issued to the 
sick and destitute from August 5, 181>8, to March 20, 181)1), is 9,()75. 

I also furnished to the relief station on the glacier from Oc^tobc^r 10, 
1898, to March 29, 1899, 295 pounds of bacon, 475 pounds of hard-tack, 
and 20 pounds of coffee. 

Lumber for the relief station and coal oil for stoves were furnished 
by the Steam Whaling Company. 

The citizens of Valdez contributed all other necessary provisions 
and articles, including most of the coffee, extract of beef, stoves, 
candles, tea, salt, pepper, etc. 

1 also have the honor to report the following facts concerning the 
fish in Valdez Bay and streams running therein: 

The little candle fish came in this yeur somewhat earlier than asual, 
being caught here as early as January. This is accounted for by the 
fac»t that Valdez Bay was not frozen over at any time in the season and 
the fresh-water streams and tributaries were open also nearly all win- 
ter, running under the snow. These fish came in in immense quanti- 
ties and inhabited every little fresh-water stream in which they could 
spawn. We caught thousands here daily with little dip nets and also 
by hand. The run continues until nearly April. 

The herring arrived this year in February, l)ut were not so plentiful 
as last year. We caught a sufficient quantity, however, for our use* 



( 
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They arrived in immense Mchoolw, but not nenrei' than the Islands and 
Swanport. These fish, unlike the candle fish, spawn in salt wat^r. 

Codfish and halibut follow in the wake of the herring, devouring 
great numbers of them. We caught plenty of cod, but very few hali- 
but, the latter being a deep-water fish and found only on slopy bot- 
toms. Mo»t of the codfish were 4;aught with the incoming tide and on 
a very short line. We also speared quite a number, finding them in 
places in water that did not cxtreed 1 fathom in depth. The halibut 
are caught near the sawmill, a distance of 9 miles from Valdez. This 
fish, like the cod, does not inhabit fresh-water streams. 

E^rly in July d<^ salmon and humpbacks literally filled the streams. 
We speared them and shoveled them out of the sti-eams. We could 
have thrown them out by hand, but tboy have large sharp teeth and 
are quite vicious. They were so abundant that we selected our vi<;tim8 
and speared only the choice ones. In spite of the acquired prejudice 
t^^ainst this fish as food, they make a dainty dish. 

The silver .salmon, the fish canned by all the canneries along the 
coast, are very plentiful here and are caught with seines in great 
numbers. 

The salmon trout come in October and are sought after with great 
earnestness and activity. They make a most delicious meal. A pole, 
with two or three hooks fastened securely on the end, is all that is 
required to dniw them out as fast as is disired. Thej' are the prettiest 
speckled beauty we have ever seen. The sun shining ujxjn them brings 
out their brilliant colors and shows them in all their Iwiauty. They 
sport in their beautiful colors till winter closes the streams. 

The first part of May was occupied in cutting and rafting wood 
acrass the bay to l>e used as fuel foi' the hospital, cook house, and camp 
in genenil. Gi"avel wa« also hauled and a walk built between the offi 
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shingles; 36 rafters, 2 by 6, 14 feet long; 800 feet sheeting. Hewed 
logs for floor joists. The station was built 2 feet above the ground. 
A wagon road was cut from station No. 2 to the foothills where the 
rcMid take^ the Imr to Keystone Canyon. A trail was cut for surv(*ying 
purposes. The Government steam launch was furnished with water 
and fuel whenever necessary. 

On June 13 we removed the hospital to Swanport; took the lighter 
to the sawmill for a load of lumber and slabs for Valdez; cut trail from 
the end of wagon road for {>ack team, to avoid a deep strtMim. 

June 22 we went to Swanport to cut firewood and piles and sawlogs 
and contiimed this work to present date. Fifty logs were nif ted to the 
sawmill. Two hundred and one piles, from 30 to 60 feet long, were 
cut, peeled, and made ready for use. We also have on hand fifty logs 
for firewood. 

The mowing machine and mke were tjiken from Valdez to the island 
to be used in putting up hay. 

With reference to affairs at the hospital, Oscar Liljigren is going 
out on the first boat. John Gardner and H. E. Hunt an^ tlu» only 
one>* remaining. Hunt, with his frozen foot, is still l)lack with scurvy 
from the ankle down. It will he necessjir^' to amput^ite his ])ig toe, 
but, on account of the scurvy, the openition must l)e delayed. 

Schlo(»gel and Gardner still have scurvy from the ankle down, but 
are on the way to recovery. They refuse to l)e put on the \my roll on 
account of not being able to do anything in the east and have plenty 
of supplies in the interior. Schloegers supplies are on the Christ<H'hina 
River, al>out 200 miles distant from Port Valdez. Gardner's supplies 
are at Copper Center. 

Respectfully submitted. Charles Bkown, 

Quart em t a^U^rs At/m /. 

Capt. W. R. Abebcbombik, 

Secfmd United States Infantry^ 

CojiuUj, Alaska ExpUrration and Relief Ki'peditkm No, '2, 



REPORT OF LE&OT J. TOWVSEHS, H. S., ON SC0BBUTTT8, OR SCURVT. 



Scorbutus, or scurvy, the most dreaded disease of the Alaskan pros- 
pector oiiiiiner, is a constitutional disorder, charucterized hyavitiated 
state of the blood dependent upon the lack of necessary elements 
supplied through fresh fruit and vcgetiible nutriment This lack or 
insufficierury in fresh vegetable material is the essential factor in its 
development. Another factor is the long-continued use of salt and 
smoked mcut^ ; the use of stale or unwholesome food still another. 
Indolence and inactivity are predisposing and mental lethargy or 
depression is undoubtedly active in its production. 

The changes in the composition of the blood show a marked dimi- 
nution in the potash salts, and, contrary to a quite general belief, the 
blood is not thick, )mt thin and watery. Indeed, to this watery condi- 
tion may he atti-ibuted the dlsi-olomtions which manifest themselves 
during the disease, the liquid condition of the blood admitting of its 
passage through the vessel walls into and beneath the skin. The 
development of the discaiie is usually slow and insidious. The unfor- 
tunate suffers from malaise and is indisposed to either mental or physi- 
cal activity. Shortness of breath follows the slightest exertion, and 
palpitation of the heart Ls of fi-equent ot-currencc. Vertigo may be 
associated. Pain occurs in the knees or in the muscles of the calf or 
thigh, the nmsdes so contracting as to produce lameness. CE^dema of 




COPPER BIVER EXPLORING EXPEDITION. 45 

urine is high colored, abnormal in quantity in many cases, and loaded, 
becoming highly offensive if left standing. Hemorrhage may take 
place from various mucous surfaces. Fever of a remittent character 
is a constant symptom, the morning temperature* usually registering 
99^^ to 100^"^. In the afternoon it reaches a degree or two higher. A 
g<XKl appetite usually exists, at least until the disease is far develoj^ed. 

In such cases as progress unfavorably the weakness increases, the 
patient becoming unable to assist himself in the slightt»st degree. He 
soon lapses into a semicomatose or comatose condition, from which 
death relieves him. 

Such complications as I have seen have involved the lungs and kid- 
neys. I have had no case in which scorbutic dysentery has followed. 

In diagnosis it would seem impossible to confound the disease with 
any other affection, especially when the condition is well developed. 
Yet the most astonishing errors were made in the Copper River region 
during the past year. Nor were these errors made by the hiymen 
alone, but by presumably reputa})lc physicians. For instjince, one 
case that came to my notice had been diagnosed and treated as gjin- 
grene of the feet and legs, thought to have been produced by too 
tightly constricting the parts with cords used in tying gunny sacks 
over the feet and limbs. The marked extravasations were responsible 
for this mistake. The patient died. Again, another individual who 
had been unfortunate enough to have his toes frozen had the same 
cause placed on these offending members in explanation of scorbutic 
symptoms, which subsequently developed. Another individual, in 
which the disease was jiLst beginning to manifest itself, was told that 
the pain and stiffness in his leg were due to a sprain, and the slightest 
swelling and discoloration of the gums were the result of ^'frosting" 
them. 

In general, through the opinion expressed by several physicians, 
the impre4!ision was that the condition was rheumatic. Blackleg 
rheumatism it was called. This was a most unfortunate mistake. 
The line of treatment instituted in these cases was directly antagonis- 
tic to the accepted lines followed in scurvy, and such as subsequently 
came under my c^re responded very tirdily to antiscorbutic meas- 
ures. Under this impression, too, many had taken the trail who, hjwl 
they known that the developing pains were the forerunner of scurvy, 
would not have done so. Manv of these unfortunates had to be 
hauled back, and much suffering and inconvenience were the result. 
The only disease which might be mistaken is a rare one, known as 
peIio8is rheumatica, or Schonlein's disease. 

The above should be suflScient to place anyone on his guard, and, 
with reasonable discernment, he should be able to recognize the devel- 
opment of this dread malady. 
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In the conijideration of treatment preventive measures should first 
receive attention. Citric acid lemonade should be used frequently — 
from one to three times daily. It may he either sweetened or 
unsweetened, and in strength correbponding with lemonade made from 
the fresh fruit. Lime juice may be used in the same way. Cider 
vinegar is of service. Dried or evaporated fruit and vegetable prod- 
ucts will not serve as satisfactory substitutes. Canned fruits are of 
greater value. I would urge, too, that the Alaskan prospector and 
miner take a plentiful supply of milk, butter, sugar, and eggs (Lamonf s 
crystallized). These articles should not be looked upon as luxuries; 
they are necessities. 

On the interior a popular preventive and remedy was an infusion of 
pine needles. This was prepared by selecting limb« of young growth 
of the pine, stripping off the needles, putting in boiling water and set- 
ting aside to steep. Some boiled the needles for s considerable time, 
making a stronger decoction. Of this tea a fourth to a cupful wa» 
taken two or thive times daily, as required. The inner bai'k of the 
willow and juniper berries were used in the same way. All of the 
above have proven of value. I did not prescribe them in my pnuAico, 
but 1 am satisfied of their usefulness and they are worthy of remem- 
brance. 

In direct treatment the indication is to supply as far as possible the 
principles needed for the healthy constitution of the vital fluid, the 
blood, and to directly change the environment which tends to the devel- 
opment of the disease. Place the patient in the best possible condition 
for the invigoration of the system. If pa-tsible, let him take gentle 
exercise. Supply fresh fruit and vegetables, lemons, oranges, apples, 
potatoes, onions, cabliage, etc., t<^ether with fresh meat, if available. 
Loinon.s probably give the quickest lesulfcs, and it is astonishing the 
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experienced in controlling hemorrhage. In neither «ise wsis there 
manifest syuiptoniH at the time of operation, but symptoms develop(»d 
very 80on after. Considering the blood changes, difficulty in stopping 
hemorrhage might be expeeted. 

To my knowledge no easels of ac^ute rheumatism, of typhoid, cere)>ro- 
spinal, or other fever developed in the Copper River region. 

Considering the hardship and exposure undergone, it is suiprising 
that so little sickness resulted. 

LeBOY J. TOWNSENI), M. I). 

Valdez, Alaska, May^ 1899. 



REPOST OF THE WII80H JfiniHO COHPAHT, BT H. L. WIL80H, JIL 



Th(! Wilson Mining Company, consisting of five men and an outfit 
of al«»ut M,000 pounds, started from Han Francisco March 1, 1898, and 
after a pleasant but uneventful trip, arrived at Seattle March 4, at 4 
o'clock p. m. Being unable to secure a pilot for the inside passage 
north, our steamer, the Val^wia, tooit the outride route. It began to 
blow before wc were outside of Puget Sound, and the stonu continued 
for eight days, growing worse all the time. The captain of the vessel 
fuid the sea was running about 60 miles and the wind blowing about 
8tl niil(!s an hour. On March 13 (Sunday) the Imrometcr indicated that 
the storm would grow worse; therefore, out of consideration for the 
pa:wengerN, 606 in numlwr, it was deemed best to kill and throw over- 
Ixtaixl aevcnteen head of horses and cattle; also several tons of hay and 
gi'ain that was loaded on the liow of the boat. Thit) wilm done and the 
Vah'iiri'a l«iffled the sea and wind much better. Our voyage is known 
as the awful trip of the Alaskan miners of 1898. 

Tuesday morning, March 15, the weather was clear. We dropi>ed 
anchor off Port Orca, Prince William Sound, Ala-ska, at altout 11 a. m. 
At 7.30 p. m. over forty men were landed, most of them being bound 
for Portage Kay, as was our party, to cross the glacier into the Cook's 
Inlet countrj'. We lay at Orca twelve days, awaiting transportation. 
On March 26 we ivceived word of a good find on the Bremner River, a 
branch of the Copper. We then changed our plans and started up the 
O'PPfi- b'i\rr. iri.-r.-iiiiof waititi^^miy luii^rrfni' u l.n:it lol'nit;ii:c I'^n 




COPPER RIVER EXPLORING EXPEDITION. 49 

to take the party and outfits to Alaganik, or as near to that place as 
thev could. 

AVe started Friday, April 8, at 11 p. m., and were landed on 18 feet 
of snow on the marshes, alxmt 3 miles from Goose Hill, which is 
alx)ul 8 miles from Alaganik. When we landed the sloughs were 
beginning to open, so we made haste to get otF the treacherous 
ground. We worked until midnight, when a severe storm came up. 
It was so cold we were obliged to knock the lK)xes from our goods to 
make a fire. The next day we changed our camp to the timl)er in a 
higher part of the marsh. The storm continued until April 13, and 
the next three days it thawed. Saturday, April lt>, at noon, the whole 
party made a start for Alaganik. There were thirty-two men in line. 
On the trail the trip was a hard one, iis in crossing the sloughs we 
broke through many of them. We reached Alaganik alK)ut 7.30 p. m. 
and left that place Wednesday, April 20, for Spruce Camp, a piece of 
timl>er at the junction of the Copper River and the flats that border 
the sound. Thursday we finished caching our goods on the banks of 
the Copper River. April 21 we began to move up the Copj^er River. 
The first station is an abandoned trading post, known as ** Bear House." 
We made the journey on the ice, a distance of 7 miles. From this place 
we went to what is known as the '* Second Cottonwood.'' 

On Sunday, April 24, it stormed very hard. Tuesday, April 2(>, we 
reached the CV>ttonwood camp with the outfit. Here we camped on 
18 feet of snow, Wednesday, April 27, it began to rain. The snow 
became so soft we could not move. 

On June* 1 we started up the river at 2 p. m. The river has many 
channels, \vith bars and Ininks of (juicksand and gravel between them. 
The channels are contiimally changing th<'ir course. Aftt»r sixteen 
hours of hard labcjr we returned to camp, being unable to baffle with 
the current and ice. On Friday, June 3, w(» made another start, this 
time going up the left channel. Coming to a high bank, w(^ were 
obliged to pull the boat up th<^ same ]>y a rope. We finally crossed 
the channel to the flat on tlie other side, pulling from one flat to 
another and crossing streams when necessarv. At 11 o'clock ]). ni. we 
camj^ed alK)ut one mile from where we had started. Our boats leaked 
badly from being dragged over so many bars and coming in contact 
with so nuich float i(;e and therefore it wits thought best to put back 
to camp. 

Saturday, June 4, several parties arrived from Alaganik, landing on 
the beach near our camp. One of the parties was composed of 40 
persons, the other of 18. 

On Sunday, June 5, our company divided, 3 starting back to 
Odiak to go to Cook Inlet, but when they reached there they found 
many persons coming out, so decided t<:^ return home, which they did. 
The same day two men came down the rWev eXsJvxvvvxxv:, Iv^ \\vNxvi\Qi«js\» 
S, Doc. 80& 4 
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all thoir goods at the. rapids, aiid by iheir bad stories of the impos- 
sibility to boat up the Copper River sueceeded in turning three or four 
others from one company. The oompany had hired these men to help 
them througli and when deserted hy them requested our assistance, 
saying they would leeiproijite until we were above the rapids. We 
agreed to this proposition, and on Monday both parties (twenty-three 
persons in all) with nine boat^ started up the left ehannel and, upon 
reaching the high })ank. cut a. trail through the atdei's and, with Ave 
men on the head line and three on the stern, succeeded in getting our 
boats through the swift current, which we judged to be at leatjt 10 
miles an honi'. The next <\a.y we were joined by a smaller party. We 
were all day getting the Imats through this place. We worked, rain 
or shine. Now, for the first time, we tame to a glacier stream, into 
which we were obliged to go and roll over large rocks in order to 
make a charmcl to gt)t through hidden rocks al>out 10 feet from the 
bank to the middle of the streain. The glacier water runs swift, clear, 
(;old, and deep, piesenting a great contrast to the Copper River water, 
which is very .sandy and muddy. 

We were obliged to overcome difficulty after difficulty, cutting trail 
most of the way, Ijefore our bo&tn could proceed. 

On June 12 we were just below the Cbilds Glacier, on the right bank 
of the river. At 4.S0 a. m. we commenced to line our boats past the 
glacier. Here the river is composed of one stream and, in pliices, runs 
very swift. It is about one-foui-th of a mile wide. The glacier at 
this time of the year is along the water's edge. It is about a mile and 
a half long and 15U feet high. It is supposed to be. moving forward. 
The opposite side ov Imnk is a long rocky l)ea«ih. When the glaeier 
"dumps" it throws a swell varying in size to the amount of ice that 
falls. We sent our first two boatw up on the rock\' In'ach, and another 
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and 2 miles wide, with large icebergs floating in it. We rowed across 
this lake to what is known as the left hand slough, where we found 
quiet water and a good camping ground, sheltered from the wind. 
The party of 40 went still further up to the foot of the rapids on 
the left bank. At this time of the year the water is high and runs 
very swift. We tried many timers to line up the rapids, but failed. 
Two large snow slides on this bank also came down to the water's edge, 
hanging over the waters about 25 feet, ready to fall at any moment. 
We tried in vain to get the boats past them. As only alders grow 
in the vicinit\' of the rapids, we could not build boats alx)vo and pack 
the goods over. 

On Thursday, June IB, we were located in front of Mil<\s(ilacieron 
the left side of the stream. The water rose at the mte of from 1 to 
5 inches in twelve hours. This rise or fall in the water of the slough 
means a rise of as many feet in the rapids above. 

June 17 20 men came down the river from Bromner with reports 
of no gold to pay and water too high to get to bed rock. Some of 
the men tried to shoot the rapids, taking an Indian to guide them. 
The boat was lost and they escaped with their lives only by assistance 
from shore. Substitution of the boats above the rapids was com- 
menced for those below. Bedding and personal effects were packed 
over the trail, which is very bad, having two snow slides to cross and 
three roc*k cliffs to scale, about 200 feet above the raging waters, with 
a rock ledge of not more than 2^ inches wide for the feet and about 
the same for the hands. 

J uly 4, conditions being more favorable, we began to move up the 
rapids, taking with us a boat load of al)out 1,000 pounds, calculating 
to put a rope across the mpids and stret<h it above to use as a ferry. In 
this we failed, the water being too swift for us to cross. We then put 
5 tons of goods about half way up the rapids, thinking to make the 
crossing when the water ])ecame lower. Men were pulled into the 
water and the l>oats broke away many times. 

July 10 the water began to rise again and there was no opportunity 
to get the goods over the rapids. 

July 21 we commenced to put goods past the face of the Mile^^ 
Glacier, following close to the rocky flat on the opposite side of the 
lake. It takes about seven minutes for a swell to reach this side aft<*r 
a glacier has dumped, thus giving the men time to protect themselves. 
Four of our best boatmen took the goods across the I'apid stream, 
which flows from the catai*act above. From here we packed up a high, 
rocky side of a dead glacier, about a mile distant, then through 4 miles of 
alders and rocks to the head of the rapids, which we reached with all 
outfits August 12. During our stay of about fifty days in the vicinity of 
the rapids and glaciers it stormed twenty-four. The river at this place 
resembles a large lake, but has quite a current. ^ ^-T^^YXfediXMite^ ^s.\y$>^^^ 
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24 for wind in tha right dirixrtion aud qiiRntity tu punh us against 
the cum;nt, as wc c^uld not row agiunst it with & loaded boat. While 
here we have seen the river rise 7 feet in twenty-four hours and fall 
15 feet in the same length of time. The water of the Copper River 
flows in swells at times, as the wind blows in gusti, and at times little 
headway can be made even with a sail. Augu.'<t25 we passed through 
Mead Canyon, which in dangerous on account of swift water and 
rocky cliffs. August 27 we made camp about 2 miles alntve Kremner 
River, on an island in the Copper River, and then returned for the 
I'emainder of our (-n,i.^he, arriving at thii« island again on SeptemlrarS. 
On Meptemljer 5 we moved to another island 3 miles further up the 
Copper. The next day it i-ained and blew down the river, the water 
raised, and the curi-ent was so swift we could not move. On Septem- 
ber 15 the wind changed, but the stonn continued. We started out 
and made al)out 10 miles, but our companions in another tmat were 
left on the Hats. Here the sloughs or streams get so small and so . 
many gravel iMirs — falls (for they have a [xtsitive drop of from 1 to 
2 feet) that we resorted again to lining our boats. I(«-i;old and swift 
. water, quicksand, gravel bars and high rocky cliffs to linger or rope 
around, with an occasional sandstonn, were the principal obstacles we 
had to encounter, October 1 we n-at^hwl Wood Omyon, another 
almost impassable barrier of the Copper River. We were the fii-st 
party to j>ass up through the canyon this year. October 3 we started 
with a light load about H a. m,, three men in a lioatj and by rowing, 
lingering, and r<»ping, crossing l»u-k and forth to avoid the cnrrents^ — 
swift water tjeing the main difficulty— we reached the Wr above about 
ti. 15 p. m. 

On October 7 we started up the river above the cjinyon. Again 
one has tlie same kind of Itars, cliffs, and swift water to contend with. 
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October 23 we nhot and roped down the rapids, landing safely about 
3.30 p. m. We found it impossible to go down the right slough, it 
being dry. The main slough from the rapids on the left, in which is 
the cataract, was bhx'ked with icel)ergs at the lower end; in fact the 
whole lake or basin before the Miles (ilacier was a mountain of ice, 
making it impossible to get over that way. Therefore we unloaded 
our goods and rolled the boat over the rocky bar or flat for a distance 
of about 3 miles on rollers made from drift logs, and then packed our 
goods to l)oat. A windstorm commenced the morning of the li3rd. It 
was blowing down the river and getting colder, but we were anxious 
to push on, as we knew the way so well. All went well until the cur- 
rent we were to follow turned to the right and led in a direction that 
would take us to the Copper Rivei* Flats and so out to the sea. The 
stonn Wits too strong for us and we were blown into the ice float on the 
left, and, try as we might, we could not keep out of the slough to the 
left and were kept from landing by the slush ic(». We s<»emed to l)e in 
the very center of the storm. It kept blowing harder and getting 
colder. The moon c^me out, and some time after sunset we were able to 
get our lx)at to the right side of the stream, where we found a blind 
slough and pulled the lH)at in for the night. We cniwled under the 
lx)at and waited for morning, hoping that the storm would abat^'. Day- 
light brought no change. The water had recedtnl l(M) fiM't from the 
boat, upon which the wet siind and grav(»l had frozen 3 inches from the 
bottom. We tried in vain to g(»t the boat free. At this tinu^ the wind 
was blowing from 50 to 80 miles an hour. To get our IxMirings we 
started for the right side of the river, as the storm was raging so one 
could not see a distiince of 20 fe(^t, owing to the dust, sand, and gravel. 
It blew gravel stones as large as No. 4 shot, and one required a statF to 
walk against the storm. We reached an island covt^red with alders, 
somewhat sheltered from the storm. Wo w(M(^ tlien oi)posit(^ Spruce 
Camp, only 8 miles from Alaganik. Fully believing that there was but 
one slough between the island and the mainland, it took as until night 
to get some* of our elfects from the boat. 

The next day we started for th(^ river, calculating to build a raft and 
make the other side, but we found five sloughs inst(»ad of ()n(\ and no 
drift. We then built a l>rush liouse, put up a signal, built a fir(\ and 
camjied. We soon ran out of grub, and could only wait for the storm 
to abate. On November 22 we were successful in getting to the other 
shore, and started for Alaganik. When about half way we met two 
men out hunting and asked them for something to eat, as we had nothing 
for several days. They were of a party of nine men who had also l)een 
blown wrong by the stonii which came down the Copper River. After 
giving us some beef tea, the entire party started for Alaganik, which, 
owing to open sloughs, we did not make until November 3 about noon. 



54 COPPER RIVER EXPLORINO EXPEDITION. 

The nativ<>3 told uh that these winds continue down the Copper River" 
until February. We stayed at Alaganik until November 7, as the 
sloughs were frozen too hard to proceed by boat, and not hard enough 
to proceed by sled. We were obliged to go over the niai"sh to Eyak 
Lake, which we understood was frozen hard enough to hold. On 
November 8 we had much difficulty in crossing the glacier streams, but 
made the lake by dusk. As it was thawing, the guide thought it best 
for us to go across a certain point, where we could make Alaganik by 
land, but as we ueared the point of land the ice gave way and all went 
through into the lake, but again landed safely. One sled load of goods 
stayed in the water ail night. A cold sleet was falling and we built a 
tire and waited for morning. November 9 we built a raft and secured 
the sled we <«uld not get out of the ice the night before. We then 
took a small pack and started for Eyak, at the head of the lake. Odiak, 
which is just across the ann of land between the lake and the sound, 
we reached about 12.30 p. m. The storm started in again more furious 
than ever and continued for four days. We then went to Orca to awatt 
a steamer for the States. On the aist of November we started in a 
small sailboat for Valdez, at which place we landed November 25 about 
10 p. ui. 

H. L. Wilson, Jr. 




FROM PORT VALDEZ TO KLTJTENA EAPIDS VIA VALDEZ QLACIER. 



Sir: According to your orders, I submit herewith a report of my 
trip from Port Valdez to KUitena Itiipids via tht^ Valdez (rhieier. My 
orders were to proceed to Klutena Rapids and there esUiblish a relief 
station. 

I left Port Valdez Thursday, May 4, at 8 a. m. The i)arty con- 
sisted of Private Garrett, John Fohlin (do^ driv(M-), and mys(»lf. We 
took with us a dog team of tive dogs, provisions, sleeping bags, and 
other articles necessary for the trip. 

After traveling some 4 miles we reached the foot of the glacier, but, 
to our great disappointment, we found no snow what(*ver there. The 
glai^ier at this point was covered with rocks, caused by the many snow- 
slides from off the mountains. We were compelled to pack our outfits 
up over the second bench. The dog team was hardly abb* to pull the 
empty sled, the ascent in several plac<\s being nearly [)erpendicular. 
On our arrival at the second bench we again packed our outfits on the 
sled and proceeded on our way until we reached what is known as the 
"relief station." The station consisted of a skeleton frame with a 
tent stretched over it, constructed by Captain AbcM'crombie in the 
spring of 1897 for the relief of parties crossing and recrossing the gla- 
cier. Upon our arrival at the station we found an oil stovt* and the 
necessary cooking utensils. We also found a large amount of hard 
tack, placed there for the use of unfortunates detained on the glacier 
for any length of time. 

On leaving here we continued on our journey, but had not traveled 
far before encountering a blinding snow storm. H()W(»v(»r, the trail 
was easily followed and we felt no alarm whatever. We finally reached 
the foot of the summit, after having traveled some 1 5 miles. Hen* was 
located another relief station, and upon centering tho same we found a 
prospector. This man started to haul his cache back to Valdez, but 
becoming snow blind was compelled to take refuge in the relief station. 
He informed us that he had been living on the glacier for some nine- 
teen days, and had given up all hope of ever getting off, being physi- 
cally and mentally broken down. We waited at the station some time 
for the storm to abate, but the longer we remained the fiercer it raged, 
so we concluded to make an attempt to cross the sunmiit that evening. 
After travelling some few rods from the station we fully realized how 
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difficult was the task wc had undertaken, the summit being some 4,800 
feet high and the ast-ent some 1,5<)U feet to the mile. At this time it 
was impossible to tind the tmil, much less make any headway, a-s the 
snow was about fourteen inches deep. The storm had changed to a 
raging blizzard and we were unable to see any distance ahead of us. 
We would often Iw brought to a halt ou the edge of a crevaj^se an hun- 
dred feet deep. At last, after several hours' hard travel, we managed 
to i-each the foot of the glai-ier. Arriving there we found three more 
prospectors, who had pitched their tent at that point, being afmid to 
venture atToss the summit until the storm had almted. One of the 
party had contrat'ted scurvy and was unable t« travel. The only jios- 
sible way for him to ivach the coast wa.-* for his partners to sled him 
across the glacier, whitrh 1 aftei'wards learned they did. 

We again found the trail and had no trouble in getting down to Bar- 
rett's ciimp. After resting there for a few minutes, we continued our 
journey. 

At the foot of the glacier we found some ten or twelve cabins, all 
deserted with the exception of one. Upon going up to this one, we 
found an old Gennan, who seemed very indignant at us for disturbing 
his sleep. We loiirned that the night Ix-foi-e some miscreant had 
broken into his eai>in and stolen a considerable portion of bis ciu-he, 
including his gun and ammunition, l^pon ttdling him that we were 
connected with Captain Abei-crombie, be conchided to take us in for 
the night. 

The following morning we resumed our journey. The snow had 
become soft, and it was tortuous to continue for any distance, so we 
concluded to make the Saw Mill Camp and rauiain there until the 
weather should dear: but, unfortunately, it did not clear iis we 
expected, and wc were obliged to remain here for two days and two 
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establish another station at Chopper CtMiter for the relief of those pros- 
pectors in and around that loi*ulity, as well as for those coming down 
the Copper River. 

After establishing a sbition at the rapids and leaving Private (iar- 
rctt in charg(% we started on our return journey to Valdez, about 1.30 
a. ni. May 10. The weather was delightful, and the snow having a 
fairly good crust we were enabled to make exceptionally good time 
until about 1 p. m., when the crust became soft. We then resorted 
to snowshoes until after crossing the summit of the glacier, where the 
crust was again sufficaentl}^ strong to sushiin our weight without the 
use of th<> snowshoes. After trudging along' for aliout seven hours, 
we arrived at the relief st4ition, where we concluded to remain over 
night rather than Uike any chances in trying to get down over the 
third bench. This third bench is om^ of the most dangerous |X)ints on 
the glacier, owing to the luany crevasses and snowslid<\s. The follow- 
ing morning we left the relief station and proceeded to Valdez. The 
trail was fairly good until we reachi»d th<» second bench, where we 
were again compelled to pack our outlit down to the foot of the glacier, 
and from there we sledded our outfit to Valdez, arriving there at 1 

a. m. Mav 11, iSUy. 

John F. Rice. 
Capt. W. R. Abekcrombie, 

Coinnuindluij Copprr Rivtr Kcj^lorlng Exptditioiu Alnska, 



REPORT OF FIRST LIZ1TT. WALTER C. BABCOCK, EIGHTH U. 
CAVALRY, 7R0H APRIL 26, 1898, TO OCTOBER 9, 1899. 



Sir: Pursuant to instructions 1 have the honor to submit the follow- 
ing report on the location and construction of the Trans- Alaskan Mili- 
tary Road: 

Orders of April 26, 1899, placed me in charge of the substation 
along the military road. Station No. 2, the first one constructed, was 
some IG miles cast of Valdez at the head of the Hood plain of Lowe 
River at the base of the mountains (29, SO) near the entrance (27) to 
Keystone Canyon. This substation was established on April 29, when 
the first pack train left Valdez (28), carrying rations and camp equi- 
page. The train was composed of 3(1 pack horses, each loaded with 200 
pounds; 2 horse sleds, ti packers, 2 sled drivei-s, 1 camp cook, and 
myself. 

Our route was southward over the. flats at the head of Valdez Bay 
2i miles, thence eastward iip the flood plain of Lowe River, crossing 
and recrossing the river and its branches many times (90), a distance 
of li mile^ to the enti-ance of Keystone Canyon. After leaving the 
tidal flats at the head of Valdez Bay much snow was encountered (91), 
which, toward noon, became soft, the horses sinking to their bellies. 
Wallowing through this snow continued for a distance of 9 miles, or 
three hours, after which the snow gradually became less deep, the last 
3 miles l>eing over bare, frozen gravel bars, making the ti-ip a hard 
one on heavilv laden unshod horses. 
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the building. The walls and ends are made of spruce and cottonwood 
logs, 12 to 16 inches in diameter, notched together at the corners of 
the building and further secured by stout wooden pins. Rafters for 
the roof were strongly braced to support the great weight of snow in win- 
ter. The roof was })oarded with 1-inch lumber and carefully shingled. 
Crevices between all the logs of the walls and ends were chinked with 
dry moss, driven in tightly and held in place by trianglar strips of 
split logs on the outside, thus making a water-tight building. The 
building has one door and two windows. A soldier was detailed as 
storekeeper in charge of the supplies at this station. Dr. Neil C. 
Trew (101), acting assistant surgeon, Ignited States Army, and Mr. 
E. M. Westei-velt (102), clerk, arrived, and took station at this place, 
making a total of 25 men at th(» camp. 

Work on the storehouse wiis pushed, regardless of weather, as it 
was im|K)rtant to get the stores under cover without delay. From 
noon of the 4th to noon of the 7th of Mav it snowed almost continu- 
ously, covering everything with four inches of soft-snow slush, mak- 
ing all the timbers wet, and considera})ly d(»laying the work. Working 
hours were from 7:30 a. m. to 11:30 a. m., and from 1 p. m. to .5 p. m., 
making eight hours per day, Sundays excepted. In six days the build- 
ing was practically completed, with the exception of the roof boarding 
and shingling, the material for which had not arrived. 

CONSTRUCTION OF THE ROAD. 

Meanwhile Mr. Palmer, topographer, was at work looking for a 
.suitable line for the road and blazing it out for the brush cutters. On 
completion of the storehouse, work on the road was begim over the 
line as blazed by Mr. Palmer. This line started from the gravel flat, 
a quarter of a mile west of the ston»house, on the north side of Lowe 
River Valley (28, 46), and ascended the mountiiin with many switch- 
backs and turns in order to maintiiin a suitable* grade*. The ground was 
frozen to a depth of 5 f(M*t, and from <> to S fe(»t of snow encoun- 
tered. Work was consecjuently slow and results for the first mile were 
most discoumging. Near the sunnnit of the first ridge, at an eleva- 
tion of 700 feet above the vallev, so nuich snow blocked the wav that 
it was labor wasted to dig through it. Work was, therefore, tempo- 
rarily abandoned on this pai*t of the road, and the construction of a 
back trail along the sidehills of the vallev to Valdez begun. This was 
continued for 1^ miles when work on the forward trail was resumed. 

In the spring and early sununer a road along the sides of Lowe 
River Valley from Valdez to station No. 2 is unnecessary, as the 
river is easily fordable at all points. At this early date the valley wjis 
still more or less covered with snow, which prevented determining the 
course of Lowe River. This is why work on the road was begun from 
Btation No. 2. 
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Mr, Palmer's work was not satisfactory. His lofation for the road 
was faulty, and lie failed to prepare a suitable map for the region 
traversed by the tniil. He was relieved from his work May 25 and 
ordered to Valdez, and myself detailed to determine the location of the 
road and to prepare the topographical map of the route and the adja- 
cent country. 

By the 26th of May work had progressed mo far that much time was 
lost by the construction party in going from and <;oming bat'k to the 
camp, and it became necessary to establish a new construction camp 
nearer the working party. A new <'amp site (103) was seletrted, 2 
miles from station No. 2, and one-half a mile in advance of the trail 
an clenre.d and graded, and a temporary trail for the pack train cleared 
over this advanced portion. May 26 (Sunday) camp was moved to 
the new site. It was at this point that the real difficulties of road 
building began. 

The new camp was near the edge of Keystone Canyon, on the only 
spot within S miles where a site for so large a camp existed. Keystone 
Canyon extends from north to sr>iith for alxtut i mile.'t, flanked on 
both east and west with steep mountains +,5(><t to 5,7(X) feet high (32, 
33, 34, 3d, 36, 37, 38, 39, 40, 41, 42, 43, 47). On the ea^t side the walls 
of the canyon are from 81)0 to 1,3(K) feet in height and very steep 
throughoiit. Near the middle of the canyon is a sheer rtxik precipice, 
one-half mile in length and 8(K) feet high, departing but a few degrees 
from the vertical. On the west the cjjnyon wall is nearly vertical to a 
height of from 3<MI to 450 feet, above which the slope is Ic^s steep, 
thus forming a natural bench, more or less well defined. It is along 
this bench that the road is built. In several places the rock walls of 
the canyon extend alnive this natural bench, and through thes<> lodges 
the road had to iwcut. Between station No. 2 and the end of the iran- 
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to blaze the ac^tual line through the timber and thick brash. The 
work of this party was the most exhausting of all. 

On the steep sides of this canyon the })rush, mainly alder, grows in 
a dense mass, twenty feet or more high, and is twisted and intertwined 
in an inconceivable tangle. The heavy snows of winter bend these 
bushes down to the ground and give them such a set that, when the 
snow disappears in the si)ring tlioy stand out from the ground at an 
angle of about 40 degrees. Thickly interspi^rsed with this alder brush 
and growing straight up are devil clubs, covered with sharp, barbed 
spines. The effort of climbing over, under, and through this brush 
on a side hill so stt»ep as to scarc<»ly afford a foothold ; falling, stum- 
bling, grasping at the devil clubs ; ])ruised and beaten ])y the stout 
alder biiin<*hes, and, at the same time, endeavoring to blaze out a line 
with a uniform grade or on a level is sim})ly inconceivable to one who 
has not tried it. Frequently this has to Ik^ done many times In^fore a 
line is secured that is considennl the best possible. The tirst trip of 
this kind along the sides of Keystone Canyon riMjuired six hours to 
make three miles, and this was followed by the return trip, over a 
slightly different line, back to camp. This was done four times l>eforo 
the present route was selected. 

Every inch of the route has to be covered by an advance party in 
this way Inriore the work on a new section can })e commenced. The 
country is full of surprises. In one case, without a personal investi- 
gation on my part, 1 took the word of one of my men who had ])een 
in advance, that a straight transit lini* could ])e run through a dense 
Cottonwood forest for 2A miles in a direction to reach a glacier stream 
at the }3oint select(»d for a bridge. On running the transit line for 1 
mile 1 came to a swamp and bog, not of great (»xtent, ])ut so large as 
to necessitate a change of route. The man in advance had passed 
thnmgh the timber and brush a quarter of a mile nearer the mountain 
and, crossing no stnnim, had very natunilly concluded that thi^ ground 
was dry and solid farther out. The r(»sult was a delav of one and a 
half days and a lesson to nivself. Thereafter I never failed to ir<> over 
the line in pei-son before deciding on the route. 

On a new and untouched portion of the route, the axmen preceded, 
clearing the ground of all brush, tre(M»s, and fallen timber. They 
wen^ followed })v a s(»cond party, with picks, crowbars, and >liovels, 
that gi*aded the trail, often cutting deep into the side hill to gain the 
necessary width for the road, and removing all obstructions but the 
he^ivier l)owlders and the solid rock. The rock workers followed with 
blasting powder and drills, and removed all rock too heavT or hard to 
be moved and broken up })y picks and bars. Lastly came two or three 
men with sledge hammers, who broke up fragments of rock left after 
blasting and scattered it along the road as ballast. 

As the work through the canyon progressed, th^ \^viTW\\\^\)«OL\N n^^^^ 



62 COPPEB RIVER EXPLOBING EXPEDITION. 

too far away from the camp t<» return for the midday lueal and, thi-re 
beiug no other camp site nearer the working party, two men had to 
be detached to carry out the food. 

The mountain sides were so st«ep that the axmen had to support 
themselves by hanging to the liruwh with one hand while they chopped 
with the other. At times the gradeiw had to make vertical cuttings of 
15 and 20 feet in order to gain a horistontal width of 5 feet for the 
road. In the first 4 miles from station No. 2, tiftoen mountain streams 
were crossed. Eleven of these streams run in deep gullies, a<^ross 
which retaining walls were built, and the spac« thus inclosed tilled up 
with loose rock through which the stream tMiuId piws. One wooden 
bridge wtus constructed in this section. Work over the i miles thnmgh 
the Keystone Canyon was the most difficult of any encountered during 
the season. 

It was necessary to rush the work as rapidly as p«tssible to get the 
post-office inspector, Mr. Wayland, and bis outfit, and Mr. Rohn, 
topographer, and his party through. Eleven additional men were 
employed and put to work June 12, so that at this d&tf. Ihere were 
twenty-four men on the work. 

On June 16 two packhorses belonging to prospectors were led over 
the road coming from the interior of the country; and at 5 p. m., 
Saturday, June 17, the trail was ready for the pack trains to go in. 
The road through 4 miles of this canyon, the key of the whole route, 
was constructed in thirty-five working days. 

Sunday, June 18, a train of 5 horses went over the road to the 
interior, and the following day were followed by 38 more, pack horses 
and 9 dogs (81, 82, 94), 22 of the horses and the dogs belonging to the 
expedition. 

Once through the Keystone Canyon the valley turns to the eastward 
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side a natural rock abutment was found, opposite to a spot where a 
crib could be constructc»d on bed rock. This crib was put in place and 
many of the longer bridge timbers cut before the main working party 
reached this point. 

This bridge is a type of all the larger bridges constructed along the 
road (46). The crib is of lough rhomlx>idal shape, the acute angles 
pointing up and down stream, and is built of large spruce timters 
notched together at the corners, and is of such a height as to place the 
deck of the bridge some feet al>ove highest wati>r. The inclosure thus 
formed is filled with large bowlders and rock. The deck of the bridge 
is supported on five spruce stringers, 14 to 1() inches in diameter at butt, 
and resting on the crib and natural abutmcMit, a span over the stream 
of 38 feet. From the crib to the cut bank of the stream, a distance of 
about 30 feet, four stringers were laid, all of them notched and pinned 
finnly to the crib. On the stringers were laid crosswise logs, ♦> inches 
in diameter, cut to lay close together and notched to rest solidly on 
the stringers. Every 5 or 6 feet one of these was pinned at both ends 
to the outer stringers. On the top were laid side rails at either side, 
also pinned down. The projecting ends of the cross timbers were 
neatly sawed off. 

By the 18th of July over 8 miles of road had been constructed from 
station 2 and to within 4 miles of the summit, including four })ridges, 
two of them over (>() feet long, 617 yards of rock had been blasted and 
600 yards more broken up and moved ])y hammers and bai*s. Retain- 
ing walls across narrow i^avines had been built and the whole tniil 
graded and ballasted. This work had been accomplished in one and 
one-half months, over the most difiicult part of the route, with an 
average of 15 working men. 

In the construction of })ridge No. 4, that over the second glacier 
stream (52) emptying into Dutch Flat, there were many difiiculti(»s to 
be met. At this time, the middle of July, the streams were high. 
This one was some 50 feet wide and 10 feet deep at the bridge site 
and rushing through at a speed of 14.7 miles an hour. Timber of a 
length sufficient to cross this stream with one span could not be 
obtained in the immediate vicinity, and consequently three cribs had to 
be constructed. The first, a low, small one, was on the shore; the 
second was placed in tht» stream, one-third the dist^mce across. It was 
built on shore, 10 feet high, of the largest timbers, and wjis made very 
strong to withstand the enormous force of water and the })l()ws of 
large cakes of ice brought down from the glacier. It had to be moved 
out into the stream through the boiling, swirling water, to a depth of 
5 feet and there sunk and ballasted with rocks and bowlders. The 
first attempt was a failure, the crib being washed away before it could 
be secured in place. The second attempt suc<;eeded. The third crib 
was near the farther shore, in slack water. Most ot \!ci^ >i\,Y\w^^X'^ \firt 
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the bridge were found only on the farther shore, at n distance of from 
one-half to three-fourths of a. mile from the stream. The trail had 
not been cleared on the farther side and the brush had to be cut away 
for each log from the place where it lay down to the stream before it 
could be hauled to its place. The total leugth of this bridge i^^ lia 
feet, with four spantj, the largest 38 feet. 

From this bridge to the summit of Thompson Pans (48) the road 
ascends by a nearly uniform grade of about I in 10. Thompson Pa.Ms, 
the lowest practical route overthe divide between Lowe Riveraiid the 
Cbena. has an elevation of 2,840 feet and rises al>ovo the river 2, ITO 
feet. From its .summit down to the Chena, a distance of a>>out T miles, 
the drop is only about 700 feet, along Ptarmigan Creek. 

For 1 mile from bridge No. 4 work was ^roniparativeiy easy, theni 
being but little grading necessary and but few streams to ci-oss, pnic- 
tieally the only work l)eing to clear the route of brush and fallen tim- 
ber. The next three -quarters of a mile was along a steep hillside 
between what is known as the first and second Ijcnches. The line for 
the road was over enormous Iwwlders, of many tons weight, covered 
with deep moss and vegetable mold and the whole overgrown with 
alder and devil club. Clearing the brush and scraping away the moss 
revealed great gaps and creA'asses Iwtween the bowlders, which had to 
be filled with broken rock and the corners of the bowlders broken off. 
This rock is of a light-green color and very hard and heavy. PrilU 
were frequently broken and two men were kept constantly at work at 
the portable forge n'shaipening. 

Arriving at the second bench the work again became easier and the 
brush much lowerand less thick. The last 2 miles toward the .summit 
are practically free from brush and the ground hard and no work was 
required. 
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advan(;k lx>cati()N for the road. 

By the middle of July I found it neces.sary to personally determine 
the route for the road far in advance of the working p^i'ty, and on the 
2Tth left the construction camp with a small party for that purpose. 
My instructions were to prepare a topographical map of the country 
traversed, locate the route for the road, making careful measurements 
of the distance, and continue the photographic work along the route 
selected for the road, making careful measurements of thc^ distance, and 
continue the photographic work along the route s(»h'cted for the road. 
I was to proceed as far as possible and return to Vakh^z not later than 
October 15. I made my outfit as compact and light as possible and 
took with me Mr. Worthington as a transit man, and two packers, 
one to work as a rodman for Mr. Worthington and one to cook and care 
for the horses while in camp. Four strong pack horses carried our 
sleeping bags, shelt(»r tents, two changes of clothing, thirty days' 
rations, cameni and supplies therefor. The tninsit, level rod, axes, 
rifle, and shotgun were carried l)y hand. 

From the summit of Thompson Pass my route was down PtJirmigan 
Creek to the Chena, the south fork of the Tiek(»ll River. The descent 
to the Chena is about 7 mil(\s, with a gmdual drop of a})out 700 
feet. The ground nuich of the way along Ptiirmigjin Creek (108) is 
.soft and boggy and is crossed by many small glacier streams. All of 
the Alaskan glacier streams, be they large or small, should In* treated 
with the greatest respect. The last one feeding Ptarmigjiii C're(»k from 
the west came near being disastrous to ni}' expedition. (1 cit(» the case 
as illustmting the force of one of these smaller stn^ams.) The stream 
at this time was only 15 feet wide and lis inches deep, but ver}' swift. 
I was ahead and forded it without mishap. Mr. Worthington, who was 
carrying the transit and shotgun, with a small hand ax fastened in the 
waistlmnd of his trousers, followed, and was a})out to step out on the 
farther shore when his legs were struck })v a moving bowlder and his 
feet carried from under him. Ue disapptnired in the ici^-cold water, 
his hat floating off downstream faster than I could run. After a few 
minut<»s\strutrglo he crawled out on the side from which hc^ had started. 
lie still had hold of the gun. but the transit and hand ax were gone. 
He could not be induced to attempt a crossing at that point again, but 
tinallv crossed half a mile above and near the foot of the oflacier. The 
shai^p points of the transit l(»gs were j)()int(»d down stream when he 
lost his hold, and I believed it could not go far without lodging against 
a bowlder or snag in spit(^ of the swift current. All search, however, 
was fruitless, and we went on to camp, intending to start early the fol- 
lowing morning, when the stream would b(» lower, and attempt to turn 
it to a new channel. This we could have easilv done. Fortunatelv, 
such labor was unnecessary, as on approaching the stream ou^i v^i \sn^ 

S. Doc. 30& 5 
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men discovered tht> legs* of the tripod caught in a snag 450 yai-ds Ix'low 
where the inisliap had occurred. It had Iiceii in the bed of the streoiii 
for fourteen hours and hodily earricd down a quarter of a mile and was 
sadly injured; but none of the party whose use could not he dispensed 
with were injured or, as we believed, out of adjustment, a conclusion 
that has since been verified by the makers, to whom it was sent for 
repair.'^ on my return. 

To follow down the Chena along its bottom for any great distance 
was impossible. It was a larger river than any I had yet encounteretL 
At the mouth of Ptarmigan Creek and for some miles below (63, 64) it 
flows over a wide gravel bed in many channels, all too deep or swift 
to be forded at this season, often coming close (110) to the steep ridgea 
that limit its valley on the south side. 

The crossing of Ptarmigan Creek at its mouth was diffi<;uit. We 
accomplished the crossing by loading two of our horses with light 
loads and then leading them across, riding the other two animals and 
then returning for another load. Six trips were made in this way 
before all oui' supplies and oui-selves were landed safely on the other 
side. From this point the hard work of the trip began. My two 
packers were sent on ahead to look up a route down the river along 
the ridges to a suitable camping place and cut out a trail through the 
brush for the horses. 

Meanwhile Mr. Worthington and myself extended the map up the 
Chena some miles and looked over the vicinity for a suitable route for 
the road. I finally decided on a line on the east side of Ptarmigan 
Creek, high up on the mountain sides and descending by a slight 
grade to the Chena Valley, This location avoided a crossing of 
Ptarmigan Creek and placed the line far above all soft ground in the 
bottom, crossing the glacier stieams where good fords could be made. 
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'*Thc Major's,"' was a foot log across the canyon, placed there and 
used by prospectors. The width at this point was about 40 feet. 
Not far distant from this point good tiniFier was found in abundance. 
It was here that the bridge was finally located (57, 68). 

The impossibility of getting my horses over the stream on a foot 
log obliged me to keep on the south side of the river and follow along 
the r(K!ky ridges that run parallel to tlie stream. Before determining 
on the place of the foot log as a suitable site for the bridge, 1 decided 
to explore the canyon farther with the idea of possibh' discovering a 
better site. My horses were sent ahead each day by the easiest route, 
while Mr. Worthington and myself followed with the transit and 
mapped the country. 

The thick brush and rapid cnirrent of the river made it impossible 
to locate points by triangulation by working ba<^'k and forth across 
the valley, and resort was therefore had to careful stiulia measure- 
ments for distance and the results plotted at once. By proceeding in 
this wav an absolute measured base line was available at all times from 
which horizontal and vertical angles to all visible points could be 
measured. This method was followed from the beginning to the end 
of my trip. The work was slow, as the brush had to be cut away for 
nearly every sight with the transit, but 1 lielieve this method gave the 
most i*apid progress consistent with reliable results. The map was 
also complete each day up to the point where work was stopped for 
the night. 

The canyon of the Chena continues for alx)ut 5 miles below this 
foot log, widening occasionally, but narrowing down again. Near the 
lower end of this canyon I found a second place where a bridge could 
be built. Here there wen*, rocky points 8 and 10 feet above the water 
extending into the stream, making the span about 45 feet. I did not 
attempt to decide which was the bett<»r of the two sites, as so much 
depended upon the nature of the ground below the upper site on the 
farther (north) side of th(^ river, and this ground 1 had not explored. 
The main point wa^ that sites for a })ridge existed. A report of the 
work of my party and a descri[)tion of the bridge sites were sent in 
about this time })y returning prospectors. Below the Chena Canyon 
the valley widens again, and the stream spreads out into many chamiels 
and flows over another gravel flat (109). 

It was now the 3d of Augitst. The stream wiis at its highest and 
bringing down c^ikes of ice from the glaciers at its head. The 
'^Major's'' foot log had been washed away. One of my horses with a 
200-pound pack had fallen into the stream from a cut bank and was 
carried down GO yards and nearly drowned }>efore he could }>e rescued. 
I began to be worried about effecting a crossing safely with our stock 
and supplies. Fortunately the weather was cooler and cloudy for two 
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days; the fjlacierw ceased to melt and the river Ixtgan to fall slowly. I 
lay over in camp one day, anxiously watching a gauge. I had placed in 
the stream. The river continued to lower, and on the morning of the 
5th of Auga'^t I made preparatioun t^> oroi^H. 

My plan was the same as that foUowed in crossing Ptarmigan Creek. 
The hoi-ses were loaded with light packs and led over. On tlie return 
trip for another load we gut into quicksand near the shore and the 
horses deliberately lay down in the water. The wetting was far fn»ui 
pleasant, for the water was icc^ cold, and 1 could not delay the crossing 
long enough to get dry. Several trips were made in this way. On 
the lost trip, Paulson, one of my packers, be«uue confused liy the 
swirling water and procecdi'd down stream for a (juai't^'r of a mile, 
"fording the river lengthwise," as he afterwards expressed it. 1 
remained at this new camp all day to give all hands an opportimity to 
dry clothing and to give oui- horses a rest. 

From this point our route lay over the divide Ijetween the Chena 
and the Kanata (109), the South and North Forks, respei^tively, of the 
Tiekell. The passage of this divide was entirely Tree of brush, for a 
recent forest fire, still smoldering in the fallen logs as we passed, had 
cleaned the ground of this obstruction. The absence of ail undetbnish 
was amply compensated for by the charred and half-burninl spruce 
trees laying crossed and piled up on all sides. Through this tangle we 
had to cut a path for the horses with small hand axes. It took hours 
to cover the 3 miles to Stewart Creek or River, the last tributary of 
the Chena from the northwest. 1 venture to say that a dirtier, more 
tired lot of men were not to be found in all Alaska than that com;x)S' 
ing my party. 

We remained camped on Stewart Ci'cek for several days while the 
"section was mapped down to the junction of the North and South 
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close in under low-cut banks, while on the other shore opposite each 
pool is a broad brush-covered bar (66). The brush on both sides over- 
hangs far out into the stream. Its current is less rapid than that of 
the other streams we had passed and its channel is constant, then? 
being no evidence of any recent change. 

Steep mountains lie on either side, (),0()0 to 7,500 feet high. The 
valley is covered throughout with fine spruce and cottonwood timber, 
with a dense undergrowth of scrub willow, alder, wild currant, and 
wild rose. Along this valley the timber line extends nuich higher up 
the mountains than it does nearer the coast, reaching an elevation of 
3,000 feet. The lirush disappears at an elevation of about 4,000 feet. 
On the coast al)out Valdez Bav timber is rarelv found at an elevation 
of 1,000 feet, and the underbrush disappears at 1,800 to 2,000 feet. In 
a geneiiil way, it may be stated that the }>rush line is about 1,000 feet 
above timber. 

It was along the Kanata that we made our slowest progress. It 
required five days to run the stadia measurenients over the 7 miles from 
Stewart Creek to Bowlder Creek, near which our next camp was located. 
On one day we tmveled only three-([uartiM's of a mile in distjuice, and 
through(mt the trip up this stream we had to cut the })rush before 
stadia measurements could be made. Half a mile below the mouth of 
Bowlder Creek were the ruins of Tiekell City, which was for a short 
time a flourishing settlement of shacks and tents and a population of 
forty persons, including the mavor. A forest fire had swept down on 
the settlement before my arrival and had left but two tents and the 
'* waterworks'" intiict. The waterworks consisted of a canvas bucket 
suspended on a rope across the river, with a line })v which it could be 
hauled in and out. On a })oard nailed to a tree I read the following: 

Pop. l)efore fire 39. 
Pop. afUT " 5. 

Smith, Mayer. 

This wa.s somewhat aminguous, as it left one in doubt as to the fate 
of thirty-four persons. Added to these statistics was a caution about 
carefully extinguishing all camp fires. The ground was strewn with 
coffee and tea tins, baking-powder cans, half-burned IxMins and pease, 
axes and tools of all kinds, gun barrels and pistols of all mak(\s, buck- 
ets, gold jmns, valises, charred clothing, etc. 

Along the banks of Bowld(»r Crec^k some prospecting was bcMng done 
and a little desultory placer mining, without any paying n^sults. At 
this place we suci^eeded in regrinding our hand axes and appropriatc^d 
a shovel and a long-handled axe, which I felt would be useful in the 
future. 

Fine flour gold is found in all the tributaries of the Tiekell, but it 
is too fine to be saved by ordinary panning or rocking, and nowh<?v<i. 
sufficiently plentiful to pay for the labor ot vjotWv.w^ ^ cXaAssi, ^\>a& 
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Tiekell Valley had not be«n penetrated by prospectors till the preced- 
ing fall and winter, and yet the Ijanksof theKanata, or North Furk, and 
its larger branuhe.s were everywhere staked off into placer cliiinis, each 
with a location notice written on the stakes. Most of these claims 
were abandoned; at least, there were no evidences of any asscssiirent 
work having been done. 

Beaver dain» wero. frequent along thu Kanata. but all the b<'aver liad 
been kiilod off. This stroani ought to be ii fine trout stream, Imt no 
trout or fish of any kind have ever been found there, or. in fact, in anj' 
of the tributarieji of the Tiekell. Long, Mwift i-apids Mow the main 
fork» of the river prevent the fish from coming up from tlie Copper 
River. 

From Bowldei' Creek my route was over the (Quartz Creek Divide 
and down that stream to the Tonsena River. This waj« not to be the 
rout« for the road, but 1 desired to survey the Quartz Creek Valley and 
Tonaena or Archer L^ke, which Hen just above the mouth of Qitartz 
Creek, neither of which had ever before Ijeen mapp<'d. Jjemiug 
Bowlder Creek, we climbed nearly sti-aight up the sides of Moimt Rice, 
the average slope of which is 40 degrees, over a trail cut the month 
previous by a party under Mr. Rice and Inspector Wayland. Aft^^r 
reaching an elevation of about 4,200 feet, and well above the l>rush 
line, we turned northward and proceeded along the mountain side a 
distance of 3 miles to a point ne«r the source, of Quartz CrtH'k. 

I had hoped to push down on the other side to some spot Wlow the 
timber line before making camp. However, tlie men and horses were 
so tired from the hai-d climb, and the hoiir was so late, that I stopjK'd 
for the night. Nothing in the shape of firewood was to Im; found 
except some stunted willow brush IS inches high, and green at that. 
Out of this we got enough tire to cook bacon and boil coffee, and then 
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southwest. At the mouth of Bear Creek is a mining camp of eight or 
ten log houses and the post-office of Belearo, the hitter established by 
Post-Office Inspector Wayland late in June. Mail was carried back 
and forth from Valdez once a month during the sunmier by one of the 
community, who received for his services $1 from (Mich pi»rson sending 
or receiving a letter. Upper Quartz Creek is about 1 mile wide and 
very \y<yggy in siuumer, the soft,* W(*t ground extending well uj) the 
mountainsides, even where there is a con.sidera})le slope, the thick moss 
holding the watc>r like a sponge. Half way down the* soil ]>ecomes 
gravelly, the stream is more contined, and a short distance lielow Bc»ar 
Creek flows through a deep canyon for a mih» or more. Below the 
canyon the valley again widens and gnidually merges into th(* })road 
timbered flats that lK)rder th(» Tonsena. 

Along I»wer Quartz Creek much placer mining was going on. The 
stream in many places was turned from its])ed, and nx-kers and sluices 
were frequently met, all })eing worked. One claim was yielding 57 
centw to the cubic yard, possibly a hydraulic proposition, but hardly 
paying the expenses of hand work. Something over 4 ounces of gold 
was the result of the season's work up to the 'iOth of August. 

To j)ass the canyon of Ijower Quartz Creek w-e were again obliged to 
make a steep ascent to an elevation of 4,000 fe<»t, shortly to descend 
again to the creek })ottom below the canyon. Arriving at Tonsena 
Lake near its outlet I made camp, intending to remain in this vicinity 
several days, while I surveyed the lak(» and th(» river above and })elow. 

Tonsena or Archer I^ake lies in a pictures([ue valley (111), the moun- 
tains rising abruptly from the water to a height of (\r>0() or 7,000 feet 
on all sides except the north (112). The lake is irn^gulai' in shape, with 
a decided l>end toward the west, and has its great(\st length of l> miles 
from north to south, with an extreme width of a])out 2}[ miles. At the 
south end of the lake the Tonsena River empties into it and is its niain 
supply stream. Several other smaller streams empty into the lake 
from both east and west, and all, with one exception, Manker Creek, 
are glacier streams. Conseciuently the waters of the* lake nvo crowded 
with fine glai*ial silt. The ground at the head of thi* lake is swampy 
and overgrown with tall, rank grass, which is a favorite hiding place 
for hundreds of ducks of all kinds. The vallev a])ov(» the lake nar- 
rows considerably, Imt is still of sufficient width for some miles to form 
the bed for many smaller lakes, which line the* river on ])otli sides (113). 

Toward the northern end the mountjiins gradually rcM'ede from the 
lake (112), and at the outlet the valley is about 8 miles wide, thickly 
grown with spruce and cottonwood, and with a dense undergr()wth. 
The banks of the river below the lake are low and flat, and fre(|uently 
swampy. Below the lake there are no large tributaries of the river. 
The only stream of consequence coming from the west is Mankev 
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Creek, which empties into the lake a mile from its outlet. On the 
east side there are three sti'eams, all of them running clear, leaehing 
the Tonsena River between the lake and a point 23 miles l>elow. 

At the time of my arrival there were three mining i-amps about the 
lake, two of which were on the eawt shon', one >)eing ntair the he^d of 
the lake at the mouth of Hurtle Creek, and another near the outlet, 
called Wesley City. My i'auii> wa:* ahout three- fotnths of a mile below 
this metropolis. On the wewt side of the Imnk, at the very mouth of 
the lake, was the third camp, the proprietor of the latter opemting a 
ferry for a consideration. The Tonsena River and all its bniiiches 
alKiund in salmon, and all the streams, large and small, are crowdt^ 
with the finest brook trout, from 10 to 14 inches in length and l>eau- 
tifully marked. In the tiuiber along its shores grouse are plentiful 
and the southern end is a great bear country. Wild red currants grow 
in great abundance all about the lake, surpassing in size and flavor any 
cultivated berries I have ever eaten. Many other varieties of berries 
are found hert^ — the salmon berry and raspl>erry, blueberry, black 
cin-rant. and others; but none are so plentiful or can <x>Hipare in flavor 
with the red currant. 

To facilitate the survey of the Tonsena Valley, I hired a small fold- 
ing canvas l)oat, the only kind of craft to be found, Duririjf the first 
three days at the lake the wind blew very strong and cold, directly 
down the lake, from the large glaciers near the source of the Tonsena. 
The waters were very rough, and to venture out in this small lioat was 
foolhardy. During this storm wc crassed the river and worked down- 
stream, following wherever possible an old Indian trail, formerly much 
ufled. 

While camped at the lake 1 ptent one of my piwikers and two hoi-aes 
to the Government cache on the Klutena to get food supplies. My 
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Valdez, the courier following the route taken by my horses. Orders 
were also received directing me to proceed \nu^k to the Kanata and fol- 
low up that stream. 1 accordingly left the lake August 27 and pro- 
ceeded back up Quartz Creek, stopping long enough to survey Bear 
Creek and Riiinbow Gulch. From the Quartz Creek sununit I 
descended to th(» Kanata over a routi^. that brought us to that stream 
some 4 miles above where we left it on the advanc<\ This rout^* is 
known to prospectors its '"The Drop/' and has a very steep (lesc<»nt of 
2,lO<) feet. Here, along the mountain sides, alM)ve the brush and in 
open parks in its midst, grows a tine, rich gniss. Forty tons of this 
grass were afterwaj'ds cut and haul<»d down to the stream to where a 
log stable was later constructed and in which horses of th(» expedition 
were to winter. 

I camped near the foot of ''The Drop'" at an abandoned camp of the 
Manhattin Mining C^ompany. Th<»ir tent (about the size of an army 
wall tent) was standing, but in a dilapidati^l condition. Inside*, at the 
end opposite theentmnce, were two rude !)unks, one above the otlier. 
A floor was laid of small jsu-k-spruce trunks, unsquared, but stripped 
of bark, and a small sheet-iron stov(\ with wooden legs, stood in the 
'' summer kitchen," jiLst without the main tvut. In a log cache near by 
were seveml old valises, some old clothing, and a sju'k of beans. A 
well-worn tniil led from the tent down a ste(»p cut !)ank to a beaver 
pond, f nmi which the proprietors evidtMitly obtained their wat(>r. Indi- 
cations were that this had been a permanent camp. In the vicinity 
were several prospect holes, one of them being 20 feet (Um»p and al^out 
12 feet square. I describe this camp for the n^juson that it is typical of 
the abandoned Alaskan prosp(>ctor s camp. The owners had either 
left the country or were at work in the (rovermneiit trail gang, (earn- 
ing sufficient money to pay their piussage !)ack to the Stites. 

Our progress up the Kanata was very slow, owing to the thick brush, 
our measurements aveniging but little more than a mile per day. I 
might have avoided this l)rush by traveling high up on the mountains, 
but considering the time lost in getting up and the necessity of again 
descending before going into camp, our progress would have been but 
little increased. Besides, the actual line for th(» road would have to 
b(^ explored in any ciise, and this line <'loscly followed the west i)ank of 
the stream. 

It was at our next cam|), some -t mih's above "Tin* Drop," that 
we experienced a seven* earthquake* shock. This was on Sunday, Sep- 
temlM»r i5, at 2.2S p. m. It was a new experience* and liot a pleasant 
one. I realized at once what was occurring and carefully notenl the 
duration of the shock. It began gently, gradually incrcMising in vio- 
lence until it became* impossible te) stind erect, and then gnu! ually 
decreased. Theshe)e*k lasted e)ne miimte and ten seconds. The vibra- 
tions were from north to south and were ^o v\oVvi\\l \X\v\\> owv^ v:iv>\^\ 
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actually see the ground Qiove, Cook pails resting on the ground were 
upset and tall spruce trees about us swayed dangerously. The sensa- 
tion experienced was not so much that of fear as of utter helplessness, 
accompanied by a slight nausea resembling seasickness. After the 
shaking had subsided we heard eight muffled reports, sounding more 
like distant gunshots than any other sound, occurring at interval.-) of 
about twelve weconds. At 7.30 p. ra, there was another light earth- 
quake, laj^ting three seconds, and preceded by one of the reports above 
noted. It was reported to me some days later that Tonsena Ijake 
dropped "i feet after the shock, hut this I had reason to doultt. On 
the following Sunday there were six more earthquake shocks, com- 
mencing at 7.118 a. m and occurring at irregular intervals up to 11.45 
a. m. The last was the most severe, and lasted over a minute. After 
the last one we again heard the pei^tiar reports above noted. 

Some 'A\ miles above this uamp Fall Creek empties into the 
Kanata, and just below its mouth is a mining camp of four tents. It 
was here that we crossed the Kanata to it« east side. At this settle- 
ment were three vegetable gardens, where radishes, turnips, and let- 
tuce had been successfully raised without any apparent nursing on the 
part of the owners. As it was now late in the season, many of the 
radishes had gone to seed; yet on the 5th of September we found 
enough t^) make a mess for my party. The lettuce was in prime con- 
dition and still untouched by frost. 

Fall Creek and Ernestine Creek are the two largejit branches of the 
Kanata, and both enter it from the southeast, theii' mouths about 2 
miles apart, and both have theii* sources in glaciers, (iold has l>oen 
found in paying quantities in both streams and (daimson lioth uf them 
were being worked at this time. 

AI)ove the mouth of Fall Creek the valley of the Kanata widens 
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The source of the Kanata is a swamp, thickly overgrown with dwarf 
willow and sparsely timbered with small but tall spruce trees. The 
elevation of this point is a}K)ut 2,300 feet above sea level, making the 
ascent from the forks of the Tiekell, a distance of alK)ut IS miles, 
only 800 feet. The divide l^etw^een the Kanata and the South Fork of 
theTonsona is a low ridge, imperceptible from any distance (114), and 
would be difficult to locate without actually going over the ground. 
Both streams have their source in swamps. Two men in a few hours 
could dig a trench connecting Ix^th streams. To do this would Ih^ a 
public-spirited act, as it would b(» the means of filling the Kanata and 
the Chena and their branches with the Hnest kind of trout and salmon. 

Arriving at the head of the Kanata a couri<>r came in with orders for 
me to send my horses, which were in fine condition, back to the con- 
struction camp to help out in the main supply train. This I did on 
the 7th of Sept<miber. To go on without th(» horses wiis impossible, 
and I therefore remained at this camp for six diiys, w^hen four new 
horses arrived. 

In the meantime the valley of the Tonsena South Fork, or Mosquito 
Creek, as it is sometimes called, was thoroughly explored on both 
sides. This valley is from L to 2 miles wide, and l)ounded by steep 
mountains (),0<X) feet high. Its direction is northwest, and throughout 
its entire length of about 20 miles it is an innnense swamp, grown with 
thick dwarf willows (> to H feet in height, with patch(\s of timber here 
and there. To cross this swamp is a difficult task, as I found to my 
cx)st. I was wet from head to foot, and the legs of my trous(»rs were torn 
off at the knees. New, strong duck trous(»rs might have withstood the 
trial, but mine were far from strong at this datci. I believe it impos- 
sible to get a horse safely across this bog. 

On the west side of the vallev is an old Indian or Russian foot trail. 
It had evidently been much used at one time, as there were numerous 
signs of brush cutting done many years ago, and the trail for long 
distances was worn down a foot or more b(*low th(* natural surface. 
This trail was follow(»d for 8 mil<»s, when it turned to the right and 
evidently cross(»d the swamp. However, no further trace of it could 
be found on either side. 

About this time* a man named Tjosvig, who had been in this region 
in the preceding fall, reported to me as a packer and cook in place of 
one whom I had discharged. lie stated that a pjiss existed through 
the divide betwe(>n this vallev and Bernard Creek, the next stream 
below, a pass which, if practicable, would shorten the distance to the 
Tonsena some 3 miles, and Iwsides, by avoiding the trend to the north- 
west of the South Fork, give a more direct route to the road. My first 
exploration of this pass, which I named Kimball Pass (116, 116), led 
me to the conclusion (and I must admit it a hasty one) that this route 
was not feasible, because of the additional ase^ut ol \^W^ \ftfc\». 
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I decided to run th«^ line down tbe South Fork of the Tonsena when 
new horses arrived, and instructions were received to push on as rap- 
idly as possible to tbe Tonsena River, clearing the trail of brush as we 
went. Arri\nng at the Tonsena I was to .leleot a «ite for a storehouse 
and cabin and meet parties coming from Tonsena I^ake who wore to 
build it. 

To make a proper beginning for this trail trutting it was ncccssiii'V 
to go back to the crossing of Ernestine t'reek, half a mile in the rear. 
Only one long-handled ax was with my jmrly, and this had Ix-en picked 
up on the way. The one lost hy Mr. Worthington in the glacier 
stream shortly after the start was later replaced l»y a small bund ax, 
picked up en route, weighing 1 pound, and hardly more effpcti\ e than 
a toy. Thi-ee other hand axes were with my outfit, thus making one 
ax, large or small, for each meuiber of my party, there Ix'ing H^e of 
us at this time. The ground had already lieen thoroughly lookinl oier 
for 5 miles in advance before the order to clear trail was i-eceived, an<l 
we therefore commenced at once. 

About 1 mile per day was our average progress. Eight miles 
had been crleared when the ground became soft and bogg\-. although 
the line was some 300 feet above the valley bottom. The outlook 
ahead was most discouraging, there I>eing still some lii miles more 
of thi.s work befoi-e reaching the Tonsena, and I dec:ided to once more 
make an examination of Kimball Pass. To do this thoroughly I 
believed would require a long day's work. I took with me 2 men. car- 
rying 1 meal each, the camera, shotgun, and surveying outfit. We 
Htart«d at 4.30 a. m. and traveled continuously until li.Si) p. m., hav- 
ing made a eirtniit through Kimball Pass, down Bernanl Creek a long 
distance, and then again through the divide over a saddle known as 
Big Stone Pass, 5,(>(Mt feet high, and thence along the mountain side 
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the route I had followed, leavinj^ his gun, Iwdding, and food with 
them. He had not reaehed nie, and was now a week overdue. 

The route down the South Fork of the Tonsena, as I explained to 
the cabin builders, was not i)ractiea))le, and consc^quently a Govern- 
ment ni]>in at the mouth of that stn»ani would b(» useless. A delay 
would lx» eaused bv ehani»'intj the route to the n(»xt valh^v, niakincr 
our arrival at the Tonsena so late in the s(»ason as to n»nder th<» com- 
pletion of a cabin extremely doul)tful. Messrs. Johnson and (Jrogg 
had decided to give up the contract, but I persuaded them to make 
one more effort. I accordingly agrei^d to met^t th(»m at tin*' mouth of 
Bernard Creek on the Friday following, promising them the use of my 
horses to get their stuff down to that point. Early the following 
morning they departed, an<l my own party set out for l^ig Stone Pass, 
this being the shortest route to Bernard (Ve<»k and lying far alH)ve 
the brush line. I determined to push on as far jis possi!)le down Ber- 
nard Creek, abandoning all survey work, in order to reach th(» Tonsina 
on the date agreed. 

By 3 p. m. we had made 10 miles, and shortly aft(*rgot into the brush 
HO thick that our horses could go no farther. Here I made camp. 
The next day all four of us started for th(» Tons(»na, turning the horses 
liKJse at the camp and carrying only the shotgun, a small package of 
pea-soup j>owd(»r, and a half-gallon k(»tth». The cut banks of the Ton- 
sena appeared about 5 miles distant, but turned out to b<» somewhat 
more than 1> miles awav. This was through thi» densest Inrush and for 
the last 2 miles over an enormous windfall of spruce and cotton wocki 
tim])er. It was 3.80 in the afternoon when we arrived at the river. 
There were no signs of th(» cabin })uild<»rs. I afterwards h^arned that 
they did not reach there until the following day. 

I select4»d th(> cabin site on dry ground near the river in a grove 
of the largest, tall(»st spi'uce tre<'s. Nejir the site* was plenty of good 
moss with which to chink tin* logs and consid(M*abh» good grass. I 
then hung my handk(M*chief on a trec^ overhanging far over the stream, 
and set up a \x)si on a small gravel !)ar lunir !>y to attract the attention 
of the builders as they came* down the river. On this post I marked 
the distance and direction of the cabin s\U\ At the lattcM* place I 
blazed a large spruce tree all around and marked with a lumbernr.urs 
pt»ncil thereon in a maiuier that could hardly fail to attract atten- 
tion of anvone in the vicinitv. In this tn'e I stuck a i)encil noU\ 
.•stating that I <*ould not get my horses through in time to assist in 
getting the builders' suppliers to the spot before thi» season closed, and 
also gave the location of my camp up Bernard Creek. 

Bernard Creek differs from tlu* South Fork of the Tonsena in having 
its Hource in a small lake (115) on the summit of Kimball Pass at an 
elevation of 4,0(K) fe(»t and being nu>re confined in its course. It is 
about 20 miles long and flows through a navrov^ \«lV\q^ \q\\>Li\s. ^c^nv5\^ 
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noil, thickly grown witti a tough wire bruwh. Jt<* lowci' Imlf is iH-twpen 
high-cut banks, broken a.t frequent int^'rvals by deep niviiu'M. Along 
its banks and along the Tonsena near itn uioiith grow the lHrg<-st of 
spruce trees, 100 feet or more high and uiatiy iiioastiring S feet and 
over in diameter at the base. The Tonsina Valley alwut the mouth of 
Bernard Creek is of a similar character, but much wider with the cut 
banks averaging 250 feet in height. 

Nearly op[>osit« the mouth of Bernard Creek another wtriiini, known 
as Trout Creek, empties into the Tonsena, its valley lieing like that of 
Bernard Creek. At this point is a good bridge site, and the router up 
Trout Creek is in such a direction as to reach the Klutena River at th4' 
point selected for crossing, some 8 or 10 miles above itj< mduth. The 
last mountains on the Coast Range lie on the ea^t side, of Trout C're^-k 
and separate it from the Copper River Valley. I do not tlihik this 
route for the milit«i"y road could be improved upon. The distance i.t 
the shortest to the crossing of the Tonsena. The ground is gtnrf all 
the waj' from the head of the Kanata; the grades are light and the line 
up Trout Creek to the Tonsena is over u low saddle with very light 
gi-adea. 

To get bacK to my camp Iw^fore 5 o'cIock, when darkness set in. wa-; 
now impossible. We made astart, however, and succeeded in inakin;; 
about Smiles to a small stream before darkness overtook ui. Hen 
we prepared to spend a disagreeable night. We had eaten n()tlinii; 
except half a cup of pea soup apiece since breakfast. All diu we had 
seen but one grouse and this had been shot. This one •.mall hird, 
without pepper or salt, was to make a mtail for four hungri men. 
While there was still a little twilight left we all engaged in hauling 
dry wood to our fire to last us through the night. We had no bed- 
ding nor coats with us, and the nights were now quite cold, ice form- 
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following day. The grass was already ix)or and searee. No sooner 
doe^ the frost toueh it than it })eeonies as useless for forage as so much 
straw. Just as we were turning in for the night we heard three shots 
fired as a signal. Thinking they eanie from someone who had lost his 
bearings, I had them answered. Shortly afterwards we heaid shouting, 
and in a few minute^s Dr. Trew% the surgeon of the expi^dition, came 
into camp followed by the courier who had ]xM>n seeking us so long. 
They lK)th brought me ordei*s, the one verbal, th(^ other written, to 
turn back and take charge of the construction camp, and to contimie 
that work as long as the weather permitted, but in any ca^^e not later 
than the 15th of October. It was now the 80th of September, and, as 
above stated, I had already decided to take the back tniil the following 
day. Dr. Trew and the messenger were lK)th in a sad plight and very 
cold. They had come 17 miles that day from the mining camp !)elow 
Fall Creek on the Kanata, over Big Stone Pass and down Bernard Creek 
to our camp. The shoes of Mr. Rothkranz, the niesseng<M-, were 
worn through to his bare feet and his canvas trousers torn to a fringe 
below the knees. On the sunmiit of the ptiss and all the way down 
the north side they encounten^d nuich snow. During the day this had 
soaked their foot wear and clothing, and as the air became colder on the 
approairh of night their trousers and shoes were frozen stiff. Neither 
had mittens or gloves. It was a fortunate thing for them that they 
tired their signal shots when they did, otherwise they would not have 
found my camp. In the thick brush our camp Hre could only be seen 
a short distance, and the chances of their coming directly to it wH»rc 
slim indeed. 

The next day, October 1, dawned bright and clear, and I regretted 
that I had to go back. However, U) have failed to heed the warning 
of the snow would have* been foolish. For the safetv of th(» men and 
supplies I had no apprehension ; the men could tmvt^l anywhere, even 
with the snow lying deep; the valuable surveying instruments and 
camera could have been safely cached, and what provisions, photo- 
graphs, and notes I had could have* be(Mi carrit^d !)y all hands, as there 
were now six of us. With the horses, however, it was difft^nMit. The 
grass was poor and constantly beccmiing worse, while the work of the 
animals would increas(> with the depth of snow, and as their strength 
failed thev would Im? able to carrv less and less. Had 1 ])ush(Hl on ten 
days longer not a horse would have gott(»n back. It was snowing 
every day on the summits and high pa^^ses, and it was tlu» passage of 
these divides that would wear the hors(»s. In the vallevs there was 
no cause for apprehension, except the poor (juality of the remaining 
grass. 

As we neared Big Stone Pass I climbed to a low summit near ])V to 
get photographs of the Copper River Valley. It was a most remark- 
able day for this region, so said Cris, my cook, vj\io X^aA ^vyaft. wwxOa. 



80 COPPER RIVER EXPLORIMO EXPEDITION. 

prospecting in this region the pieceding full. The atmosphere was 
unusu&lly clear and the high 8now-i'()vered inountHiiiH of tlifi Alaskan 
Kango, 200 miles to the north, were clear-cut against a deep-blu(? sky. 
To the east the Mount Wrangell group stood out <'lcar from bawr to 
Himimit. Mounts Drum, Tillman, and Sanford had not a cloud alK>ut 
them, a most unusual condition, while the putTs of wbit«, steam-like 
smoke from the volcano Wi-angell were sharply outlined against the 
sky. Hei-e was the photographic opportunity of a lifetime and I 
exposed many plates. All of them, for reasonw that I explain in my 
photographic report, were utter failures. 

The trip Iwck to the construction (»mp was over the route followed 
on the advance and was uneventful. 

The third day I intended to lay over and give the horses a good rest 
so as to make the remaining distance of 16 miles in one day. It 
snowed hard all the preceding night, however, and I thought }xrst not 
to delay. We nevertheless made the entire distance on this third day. 
The snow as we neared the main camp Ijecame less and less. 

Arriving at the i^amp, which was near the a)>ove-mentioned Man- 
hattan Mining Company's tents, I took churg*^ of the camp and the 
work. A large log stable was under construction and about half 
completed, capable of holding fourteen horses. Near by was to \>e 
built a cabin for the two men who were to care for tlio horses. This 
stable was about 2i miles in advance of the camp and near the river — 
the Kanata. Forty tons of hay had been cut high upon the mountain 
sides and was to be hauled down to this stable when there was sufficient 
snow to permit the use of sleds. 

The food supply at the constiuction <-anip was low, there being only 
enough for Hve days more. The stable builders were also about out 
of food and threatened to quit work. The completion of tJiis stable 
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horses came in. This train 1 ordered back, first sending two horses to 
the camp of the stable builders with more food. 

We camped that night in the snow without tents, each man choosing 
his own bed place. Dr. Trew, at his own request, I sent on to Valdez, 
to take in word of our coming. It snowed hard during the night and 
the horses got but little food. 

The next day's trip was a long one of 16 miles to the relief cabin on 
theChena, situated a mile below the mouth of the canyon. The work- 
men walked ahead to break a trail through the snow for the horses. 
Everything depended upon saving the horses from useless exertion till 
we reached the storehouse at station No. 3. Near the rt^lief cabin was 
the c»mp of some eight men, who were constructing the cabin. This 
cabin was completed on the afternoon of my arrival. All the tentage, 
camp equipage, and tools were carefully stoned in the loft of the cabin, 
and 1 had signboards placed at the branch trails leading from the main 
road to the cabin. The following day the pack loads were rearranged 
to accommodate the bedding and clothing of the eight extra men. Many 
of the men carried packs on their backs. We crossed the* Stewart 
Creek Bridge and the long bridge ov(»r the Chena and followed up that 
stream to a point 2 miles above station 3, the nearest point at which 
grass for the horses could be found. 

At station 3 I left with the soldier storekeeper all the surplus food 
brought in by th^e last supply train, so that the horses might all have 
light loads for the passage of Thompson Pass. At station No. 3 a 
destitute prospector applied to me for permission to ride, he having 
both knees sprained and unable to walk any distance. He had done 
favors for me while I was camped at Tonsena Lake, and 1 granted him 
permission. Mr. Worthington was tiiken ill the following morning 
and also had to ride. Two horses were unable to carry packs from 
weakness. On the ascent (118) to the sunmiit of the pass another 
horse played out and his load was distributed among the rest. On 
and near the summit there were about 30 inches of snow. I had 
a double force of men with the train to help the horses through the 
drifts, while most of the remaining men went on ahead to break trail 
for the train, a work that they willingly performed, realizing as they did 
the loss of their bedding and clothing if the horses played out. Guns 
and much clothing were carried by hand. The summit was passed 
without further trouble. The view of Dutch Flat from the summit 
was most surprising. For 100 miles on the north side I had come 
through snow from 6 to 30 inches in depth, while in Dutch Valley there 
was no snow whatever, and much of the brush and cotton wood timlxjr 
was still green and untouched by frost. The snow on the divide 
became less and less deep, and disappeared entirely at about the 2,000- 
foot elevation. 

S. Doc. 306 6 



82 COPPER BIVER EXPLOEINO EXPEDITION. 

A stop for the night was made near the camp of Mr. Gillette (104), 
the i-ailroad engineer of the ex[>edition. A short niarch of 8 mile-t 
was made next day to station No. 2, and the following day, October 
10, the train reached Valdez without mishap. 

SUMMARY OF CONSTRUCTION WORK. 

Total length of road— -Viitw- 

For pack horeefl MS 

In excavation - , 35 

Cleared and grubbed 6" 

Cleared only 12 

Twenty-six bridges were constructed, exclusive of small culverts, 
with a total length of 856 feet. The largest bridge is 121 feet long. 
These bridges have forty spans, the longest span of 40 feet being in 
the bridge over the Chena Canyon. Two bridges have four spans each, 
and three others have two spans each. Eighteen spans mca-sui-e 'lit feet 
or over. Nine log criiis were constructed. Twenty-one thousand two 
hundred and twenty-four feet of logs were used in stringers and sills. 
These bridges have a width of 9 feet. 

The width of road in excavation varies from a 5-foot to a 10-foot 
roadbed, the narrowest part being in Keystone Canyon. 

The width of clearing and grubbing varies from 6 feet to 35 feet, 
and averages about 25 feet. The narrowest part, viz, the 6-foot width, 
is in the advance 12 miles, and was made only of sufficient width to 
peimit passage of pack horses. 

COMPARATIVE COST OF CONSTRUCTION AT PRICES COMMON THROllOHOUT 
THE UNITED STATES. 



5,000 cubic yards solid rock, at (1 $.1, 000 
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REMARKS AND RE(X)MMENDATIONS. 

In the above narmtive of the work of the advance location jwirtv for 
the Trans-Alaskan Military Road I have omitted many instances which 
occurred of a humorous or provoking nature*, as ])eing unessential to 
the official topographical description of th(» terraine and the climatic 
conditions of this portion of Alaska. Such adventures and mishaps 
as I have recorded have a c(»rtain descriptive valut> — my only excuse 
for inserting them in an official report. 

If it is contemplated to resume road construction and exploration 
during the seiuson of IIMX), with a view to ol)taini ng re^sults commen- 
surate with expenditures, it is imperative that th(» work be l)egun nuich 
earlier in the spring than has been the case on previous expeditions. 

In order to begin location work at the* earliest possible time, viz, the 
date of disappearance of the snow, it is n(»cessarv that befon* that time 
supplies be cached at the various substations along the road. Not only 
must food suppli<»s bt* on hand, but at the present advance end of the 
road must also bi» th(» tenUige, camp ecfuipagc*, cooking outiit, etc., 
re<iuired for a working party of say forty -five m<»n, all told. Of the 
material of this description left over from last s(»ason's work, 1)0 j^er 
cent was condemned by me as worn-out and unservice4i})le. The food 
supplies now at station No. 8 and beyond are no more than necessary 
for the winter's consumption by the various sUition keepers. In order 
to get su(*h supplies to the substations in time, resort must be had to 
dog sleds, say five dogs to a sled, each team capable of carrying about 
100 pounds to each dog. It is apparent that this hauling nuist ))e done 
while there is yet a solid crust to the snow. Up to the latter part of 
April this crust is hard day and night, but after that date the crust 
melts in the daytime, though still freezing hard at night. This latter 
condition lasts until about May 1<^ after whi<'h there is an interval of 
some three w(M»ks wheil neither sleds nor horses can bo used. 

In order to insure the proper provisioning and equipping of the sub- 
stations, I believe it necessary that the expedition l)e at Valdez not 
later than the first week in March, and earlier, if possible. Cribs for 
the bridges over the Tonsena, the Klutena, and the Tazlena ought to 
be placed in position early in the season ))efore the glaciers begin to 
melt and the streams get high. 

As the length of the road increases the problem of supplies at the 
front will l>ecome more and mon»> difficult of solution. With an unlim- 
ited supply of pack horses then* could be no trouble in this respect, 
but in Alaska such unlimited supply can hardl}'^ obtain. The reduc- 
tion to the smallest number of horses going with exploration parties 
to be away the whole season is an important factor, as thus leaving a 
larger number of animals permanentl}^ with the main supply train. 
This result can be accomplished only by the purchase of supplies in 
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the interior early in the season, as was donis the paat year. <ir h_v pack- 
ing them in by dog trains l>efore the snow crust melts. 

As to my own party the past season, the time gained by liaving such 
food supplies in the interior I have already explained. It wa,s of equal 
value to the party under Mr. Rice on the trip from Valdez U> Fort 
Egbert, on the Yukon, and to the party of Mr. Rohn, topographer, 
who explored the Chettyna and Upper Copper valley.'^. 

To avoid unneces-sary wear of horseflesh, I would suggest that a wys 
tern of relays be adopted for the pack train by dividing it into three 
trains and working each train back and forth over the .same portion of 
the road between certain substations. This would entail the employ- 
ment of some six extra pa^^kers, but would, 1 believe, prove c^-onom- 
ical in the long run. It would give shorter trips for the individual 
horse and a quicker service. 

I submit herewith a topographical map of the region traversed liy 
the military road, and in advance of the road as far as the proposed 
crossing of the Tonaena. 

PHOTOGRAPHIC REPORT. 

On reporting for duty with the Copper River exploring expedition 
at Seattle, Wash., April 7, 1899, I took charge of the photogmphic 
work, by virtue of the authority conferred in the following letter and 
verbal instructions from yourself: 

War Dbpakthent, ADJttTAST^>ENCBAi,'M Ofkkr, 

Wiahiii^'m, Mitrrh S3, 1^99. 

Sib: I have the honor to inform you that ordera to-day (Iirei:t Second I.ieiit. W. 
C. Babcock, Plighth Cavalry, to report to you for the purpose of accompanying tlie 
exploring e-ipedition of the Copper River, Alaska, provided for in General Onlers 
61, current neriefl, from this office. 

The Assietant Secretary of War directs that Lieutenant Babcock lie placed in super- 
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The camera employ^ed, a 5 by 7 "Universal," had all joints secured 
by brass screws, in addition to the usual dovetailing and glue. Car- 
rying -cases for the camera and plate holders were made of strong, 
light wood, one-half inch thick, thoroughly seasoned, and made with 
hinged overlapping lids. These were lin(»d with heavy canton flannel 
and covered with strong leather, strengthened with brass corners. 
These boxes were inclosed in cas(\s made of t\w thickest canvas, with 
overlapping cover, all edges and covers being bound with leather and 
the whole secured by two leather straps and buckles, one of the ;$traps 
serving as a handle. 

The dry plates used, the most positive on the market, were shipped 
in the ordinary pasteboard boxes and were damp proof to a certain 
extent. I took the precaution, however, when in the Held, to have my 
spare plates securely wrapped in oilcloth bags, made to tit. I'he rolls 
of film used in the smaller cameius were, according to your own sug- 
gestion, inclosed in tight-fitting cylindrical tin lx)xes and the cover 
joint secured with adhesive tape. 

A printing paper unaffected by dampness was employed, and was 
selected rather for the simplicity of its manipulation and its sensitive- 
ness to either daylight or artificial light than for the excellenc'c of its 
results. 

On April 26, at Valdez, a small board shack 7 by 8 feet was pur- 
chased for use as a dark room and for the storage of the photographic 
materials. It wa.s fitted with shelves and made light-tight and served 
its purpose well throughout the season's work. 

Picture making for the exi)edition was l)egun with the loading of 
supplies and stock on the steamer Adfcr/v/w, at Seattle, April 14, 1899, 
and was continued until the return of the expedition. Five small 
kodaks were included among the suppliers, and th(\se, after detailed 
instructions as to their use, were furnished to parties entering territory 
not covered by my own party. In all, some 400 negjitives were taken. 
Sets of prints were made* from these, one set bcnng retained for record 
and other selected prints forwarded as exhibits; accompanying prelim- 
inary reports to the War Department. 

As far as possible negatives were developed shortly after making, in 
order that mistakes could l)e corrected and accidents avoided. The 
want of a suitable porta))le djirk room and the consequent delay in the 
development of negatives is the cause of the utter worthlessness of 
many valuable views made by the location party, far in advance of the 
main camp. 

It is said that a good photograph of Mounts Drum, Tillman, Wran- 
gell, and Blackburn has never been made. I saw these mountains 
under remarkable conditions of the atmosphere and climbed to a height 
of 5,500 feet to obtain an unobstructed view, and made five exposures. 
On another occasion I made six exposures fYOTXvaA\S^Y^w\»^ovcv\.. ^X>ws^ 
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are all utter failures. According to all traditions of photognipliy, they 
would be well-nigh perfect were it not for an unavoidable delay of six 
weeks in their development. 

Photographs serve the purpose of illustrating in a genei-al way the 
features of a landscape, but they come far from tilling all the wants in 
tliat respect, and can nevercompete with a hasty, yet skillful, pen-and- 
ink or even pencil sketch. Perfect landscape photographs — that is, 
those that give to all objects the same degree of prominence that they 
present to the eye in the at^tual view — can be obtained only by repeated 
trials and long waiting for favorable conditions of light and shade. In 
an expedition of this kind it is manifestly out of the question to make 
many delays for experiment or to obtain the most favora.ble actinic 
conditions. 

Occasionally circumstances arise when a view showing clearly far 
distant details is desired. It is generally ditticult and frequently 
impossible to effect this by photography. In such leases a hastily 
executed pen-and-ink sketch is the only i'esi>urce, 

I submit herewith a set of prinb'4 of all negatives made by this 
expedition, except such as are partial failures or so nearly duplicates 
of others as to render them unimportant. As far tw possible, the date 
of taking the negative is marked on the print, in order that it may 
show the effect of the seasons on the landscape. 

METEOROLOGICAI, REPORT. 

Upon the arrival of the expedition at Valdez a min gauge and maxi- 
mum and minimum thermometers were ftdjust(?d and set up in suitable 
spots and soldiers instructed in their use and the method of reading 
them. Shortly after the establishment of station No. 'J another set of 
instruments was placed at that point. 
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METEOROIXXJICAL RECORD. 



MorUhly summaries for Port Valdez, 



Month. 



Temperature. 



Mean 
maxi- 
mum. 



Mean 

mini- Mean. 

mum. I 



Maxi- 
mum. 



May 52.74 33.41 43.07 64.00 27.00 

June 57.16 I 41.83 49.M 74.00 34.00 

July 46.87 30.00 

31.00 

15.00 

OoU)bera 25.00 ' ] 15.00 



August 1 41.83 

September ! 34. 66 



Mini- 
mum. 



Precipitation. 



Great- 
Total, est in 24 
hours. 



Inchfif. 

2.88 
3.11 
2.75 
4.19 
8.71 
4.52 



0.45 
1.50 
1.08 
1.73 
1.24 
1.70 



n\. 


Number 




With 






0.01 




Total 


inch 


Clear. 


snow 


or 
more 






rain 




Slight. 


14 


7 


0.00 


14 


4 


0.00 


9 


19 


0.00 


19 


10 


0.00 


20 


7 


26.70 


10 


9 



• 




{^i? 




— "0 

t 5 


Cloudy. 


S o 




XZ 




7 


17 


12 


11 


1 


11 


8 


13 


4 


19 


('> 


12 



a Record closes October 27, 1899. 



Monthly tmmmaries for station No. ^. 



Month. 



May a 

June 

July 

Augast 

September 
October 6 . 



Temperature, 



Mean 
maxi- 
mum. 



63.76 
59.03 
69.06 
61.25 
59.:%) 



Mean 
mini- 
mum. 



Mean. 



3-1.26 
42. 43 
49. 19 
44.67 
37.83 
30.07 



44.01 
50.73 
59. 13 
52. 96 
48. 56 



65.9(5 
74.90 
86.90 
73.00 
74.00 





Predpltati 


on. 


> 
With 


dumber r»f days. 










1 
1 


Mini- 
mum. 


Total. 


Great- 
est in 24 
hours. 


Total 
snow. 


0.01 

inch 

or 

more 


(Uear. 


Partly 
cloudy. 


Cloudy. 


1 






rain. 








1 
Inrfui<. 












27. 10 










. 




'M. 01 


1.66 


0. 24 


0.00 


15 


13 


•> 


15 


42. 10 


2.21 


.55 


0.00 


10 


19 


4 


8 


37.00 . 3.07 


.53 


0.00 


13 


13 4 ; 14 


29. 00 5. 46 


.58 


0.00 


19 


10 1 , 20 


18.00 


1.26 


.85 


3.00 


6 


11 


1 


14 



a Rain gauge not set up until Ma " 26, 1899. 
b Record closes Octolx-r 26, 1899. 

Respectfully sii))initte(l. 

Walter C. Babcock, 

First Lieutenant^ Eiijhth (^ni ted States Caralinj^ 

In Cluirge of Location and Consti^uction Party, 

Capt. W. R. Abercrombie, 

Second United States Infantry,, 

Carnnutnding Coppe^r River Explorimj Expeditiim, 



EEPOBT OF OaCAfi AOHV OF XXFLORATIOF IN W&ANOELL 

MOUirTAIH DIBTEICT. 



TRAILS AND BOlTTBa 

The key to the Copper River country and to its future development 
was the discovery of the Lowe River passes and the construction 
of the military road from Port Valdez to the interior. It is true that 
the natives have for centuries reached the coast by way of Copper 
River, and that hordes of prospectors in the season of 1898 reached the 
interior in part by this route, but mostly by way of the Valdez Glacier, 
the only other route then known. But either of these routes is so 
difficult, dangerous, and impracticable for general travel as to be pro- 
hibitive to a thorough investigation and development of the mineral 
resources of the area. The discovery and improvement of the new 
route not only makes possible the shortest, easiest, and most direct 
connection between the Yukon district and the only good American 
port on the Alaskan coast, but it makes possible an investigation and 
development of the vast mineral resources of which the Wrangell 
Mountains and their eastern continuations give promise. The trail 
has been completed over the difficult and questionable part of the route, 
and by way of it the prospectors can now reach Copper Center with a 
pack-train load of goods in the same time that it would take him for-* 
merly to make his way with a light load to Copper Center from Valdez, 
while the transportation of his goods involved months of labor with 
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the firmer and furnishing the best footing, but involves crossing the 
western branches of Copper River, two of which, the Chestochena and 
the Tazlena, are considerable streams and during the flooding season 
are difficult to cross. 

The discovery of prospects on Quartz Creek and the Tiekell resulted 
in the development of a tml from the point known lis ''The liapidj^" 
on the Klutena River to the foot of Tonsena Lake l>v way of (iniyling 
Creek, and from there up Quartz Creek over what is known as ''The 
Drop-' to the Tiekell, about 4 miles above the mouth of I^) wider 
Creek. The new route avoids this divide and reaches the Tonsena Val- 
ley 12 to 15 miles below Tonsena I^ke })v way of tin* pass at the head 
of the Kanata. From here an old Indian tniil leads in a jjeneiiil wav 
along the northern side of Tonsena River, reaching the Copper a))out 
8 miles above the mouth of the Tonsena. This tniil was carefuUv 
marked and can be easily followed. It will undoubtedly prove a part 
of the future route from Valdez to the Chettvna River. From the 
point where this trail reaches the edge of Cbpjx^r River gorge a con- 
nection was made with an old Indian trail, leading down the westerly 
side of the Copper to the mouth of the Tonsena on level ground along 
the top of the bluflPs. 

The trail from Copper Center down Chopper River along the wt»sterly 
bank is very difficult to follow, and leading up and down the bluff it is 
most difficult to travel. 

A trail is reported along the easterly side of Copper River, })ut no 
such trail was found. A trail along the ejisterly side of Copper River 
exists for the greater part of the distance l)etw(*en the mouth of the 
Tonsena and the Chettvna. This is very good in plaetvs, particularly 
near the Indian houses, and in others it is at tim(»s almost impassable. 

From Indian Bellum's house, al)out 6 miles l)elow th(» mouth of the 
Tonsena River on the e^isterly side of the ('opper, a good trail l(»ads in 
a direct line to the point where the Kotsena River emerges from the 
mountains, and from here follow\s the northerly side of the river for a 
distance of about 10 miles. 

From a point opposite Belluurs a trail leads in a westerly dinntion 
across the mountains to the Kanata. This, however, is ii mountjiinous 
route and, while shorter, it is more difficult than the one ))v way of 
Tonsena River. 

The general route up the Chettyna River is the Nicolai trail, IcMid- 
ing from Taral over the mountains on the southerly side* of the river, 
to the Nicolai house on the ^Nezc^na. This is the trail followed bv 
Lieutenant Allen in 1885. An old Indian trail was found on the north- 
erly side of the river, leaving the Imnk about 8 miles above its mouth 
and running from here to the point where the Kuskulana River emerges 
from the mountains. Then, following the Kuskulana, it crosses it 
near the foot of the glacier and leads in au ea;6tj^,TVNi v\\yvj,v!\aj5\\ \a5 >C^^ 
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bend in the La<;hona. Over this rout« we made several ti'ips with 
horses. It is well marked up and can be traveled at almost any time 
of the year. From the Lachena eastward to the Nezena we cut a 
trail over which we succeeded id taking our pack train; but it is prob- 
able that, with a little more work, a better trail could be made down 
the Ltfichena for a distance of 5 or 6 miles and then alon^ the southerly 
side of the mountains to the west of the foot of Root's Glacier. From 
there the route we followed isprobably the best that can be found to' 
the Upper Nezena during high water. It, however, involves very 
rough traveling. During low water, when the Nezena can be crossed, 
a better route would lead along the southerly side of the mountains to 
the west of it. 

It was reported that the Indians formerly reached the coast at a 
point between Yakutat and Kyak by traveling up the southern branch 
of the Cbettyna, known by the natives as the Tana. This route 
involves crossing a great glacier and is no longer used by tbe natives. 

The trail to the White Kiver uae4 by the natives and followed by 
Lieutenant S<.'hwatkfl and Dr. Hayes, known as the Scbolai Pass, 
leaves the Nezena at a point some distance above the foot of the Nezena 
Glacier, where a valley free from glaciation enters from the east. 
From the head of this a low gap leads to the head waters of White 
River over the foot of what has been called Russell Glacier, which the 
natives claim to cross in half a day. In the wint«r time the natives 
travel down the Scholai Creek, but in the stuumer time they use the 
trail through the moimtains leading from the head of this to the Chet- 
tystone, an eastern branch of the Nezena, by way of which they reach 
the Nicolai house. This route i."* prol)ably the only one feasible for 
ci'ossing the Chettyna to the White or to the Tanana. It is said to be 
not very difficult for tniveling, but I think it is impossible iis a route 
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trail along its westerly bank for a distance of some 70 miles. The 
trail to the Mentasta Pass along the Slahna River is now so well marked 
that it can be followed without difficulty. 

From the mouth of the Slahna a good tmil leads along the easterly 
side of Copper River to Batzulnetas, a disUiiice of about 10 miles, and 
from here a good trail leads to I^ake Suslota and to the Suslota Pass. 
A trail from a convenient point on the Millard trail leading directly to 
Batzulnetiis would save considerable distance over the route now exist- 
ing by way of the mouth of the Slahna. 

From Batzulnetas a good tmil leads a))out 10 miles in a southeasterly 
direction. It there forks into three branches leading by three differ- 
ent passes to the Nabesna River. They are all feasi})le for horse trails, 
and each is advantageous according to the point on the Nabesna River 
that is to be reached. The westerly one, by way of Ijjike Tanada, was 
used by prospi^cting parties traveling with pack trains during the past 
season, and the central one was used as a sledding route during the 
past winter. The easterly one, however, is the most practicable and 
the easiest, particularly for reaching the foot of the trail leading from 
the Nabesna to the head of the Tanada and the White. The trail 
traveled by the pack train is well marked up, but the others are diflS- 
cult to follow, and require the aid of guides. 

The trail from the Nabesna to the Tanada leads through one of two 
passes. The northerly one, the most direct, and that used by the 
natives, is not feasible for pack horses, while th(» one to the south is. 
This is the onlv part of the route which offers anv ditticultv whatever 
for pack trains or railroading, but the difhculties are not such that 
thev can not be readilv overcome. From here on to the head of the 
White River the country is merely hilly, and offers no difficulty to the 
constrm^tion of either pack route or railroad. 

CARTOGRAPHY. 

The difficulty of transporting provisions through unknown territory 
and ignorance of the conditions and obstacles to be met usually demand 
of the explorer that he make progress the consideration of prime 
importance, and that he restrict cartographic and scientific work to 
such as can be done without interfering with progress. In traveling 
through an unknown wilderness with a pack train the progress of the 
party naturally depended on the speed 1 made in seeking and piepar- 
ing a tml feasible for horses. In undertaking to do both the carto- 
graphic and the scientific work of the expedition, it was plain that the 
methods I used must give results with a minimum expenditure of time. 
I chose the ordinary plane-table method as particularly advantageous 
under these conditions. Equipped with a telescopic alidade, it was 
my intention to run a stadia traverse up the bars of the Chettyna, and, 
using this as a base, to carry the line of elevalVotv^ Itoixx ^'^^8^\ft\^^»i«. 
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by means of vertical angles. When time and conditions prevented the 
use of these methods a. ti'avei'se line based upon distance by pacing or 
estimation and altitude hy an aneroid ))aromet«r could l>e substituted 
therefor and used tmder almost any conditions. 

When the wovk must be based upon estimation the checks and 
counterchecks atforded by inteiTtections on the plane table very much 
improve the accui-acy of such work. A valuable check for work of 
evei'y kind, and an almost indispensable one for i-apid work, con^ist^ in 
the location of points by the astronomic determination of latitude and 
longitude. Foi- this purpose I pi-oposed using a (i-inch sextant with 
artificial horizon and two high-grade watches, wliich were to tw com- 
pared before and after the ti-ip with a standard chronometer left at Val- 
dez. Unfortunately but one watch arrived before I left, and that too 
late for a careful comparison with the chronometer. It was therefore 
necessary to abandon an effort to detennine longitude and depend for 
a check solely upon latitude determinations. With the instruments 
named, an aneroid barometer, a prismatic compass, a powerful field 
glass, and an Eastman folding kodak completed the instrumental 
outfit. 

Under the impression that a trail suitable for horses had been cut 
through from Valdez to Copper River, 1 attempted to run a stadia 
traverse line over this route. Finding that the trail needed my almost 
constant attention, 1 was obliged to abandon the stadia work and to 
depend for a map of the route traveled upon such plane-table stations 
a^ I could make, and upon estimation of the distant^ between them. 
I was fortunate in the selection of stations, and succeeded in making a 
sketch map of the route traveled containing an amount of infoniiation 
entirely out of proportion to the time required to make it. This 
sketch was sent to yon from Quartz Creek. The work in the Tonsena 
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High water in the Chettyiia prevented the running of a stadia line 
along the bars. I succeeded in making a fairly accurat4> measurement 
of the distance between two bluffs a little ov(*r three miles apart, and 
from these I attempted to make locations ))v which to establish a sys- 
tem of triangulation, but very strong local attractions so disturbed the 
needle of the plane-table compass that it was impossible to get satis- 
factory results. I combined this work with estimation and triangula- 
tion, and in this way carried the survey to th(» pass betwecMi tin* I^achena 
River and Root Glacier. Hen» time piMinitU^d the measur(»ment of 
a short ba.se and the inauguration of a new systtMu of triangulation. 
which was found to check very w(»ll with the work to that point. 

At about this time the niiny season set in, and the p(»aks were almost 
constantly obsirured by clouds and fogs. This condition interftM'ed so 
much with the work that I was unable* to carrv the svstem of trianjifu- 
lation here inaugurated through to the NczcMia. I was abh* to run a 
stadia line from the point where we reached it opposite the upper 
forks to the foot of the glacier. This placcHl the work on the Nezena 
sheet on a measured Intse. The work thus far check(»d ))eauti fully, 
considering the manner in which I was obliged to carry it on. It was 
impossible to carry the triangulation ov(»r the summit of tin* glacier, 
and from the summit to Copper Center tht^ entire work was based 
upon the estunation of distance. By carefully checking this by plane- 
table intersections I managed to keep the scale very uniform, and by 
astronomic determinations of latitude it was found the scale I had 
adopted was a trifle large. Reducing it according to the data furnished 
b}^ these determinations makes this pjirtof the work check very fairly 
with that south of the glacier. 

The map of the Copper River from the Slahna to (>)pper Center is 
based upon a sketc*h made in a boat whih* running down the stream 
and an estimation of distimces from point to point made ))v McNchh* 
during repeated trips back and forth while sliulding goods on the ice 
last winter, and the reduction of this sketch to the points at the mouth 
of the Che^tochena and at CoppcM* ('enter, which were located by lati- 
tude determinations. The Chestochena was traverscul from its mouth 
to the log cabin, a distance of about 25 miles, and this chtH'kod hy lati- 
tude determinations at its mouth and at the log cabin A skc^tch of 
the river beyond this point, based upon the recollection of McN(M»r, 
who headed the stream last yi^ar, was not transferred to the gcMieral 
map, because this area, 1 undi^rstand, was covered by Griffith, a topog 
rapher with Captain Glenn's party. 

The latitude of Copper Center, determined by observations on two 
diflferent days, gives results of 61^ 55.2' and 6V^ 55.9', checking, there- 
fore, within 0.7', while the map of last year's expedition makes it about 
62^ 8'. The latitude of the mouth of the Chettyna was found to be 
62^ SO*, checking within two minutes of the WitudL^ ^V5^\i Xjtj \^^ 
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year's expedition. For the part of the map surrounding the head- 
quarters of the Nabesna River I ani indebted to a native known an 
Tanana Nicholas, whose very able sketeh of the area I adapted to such 
features as I have been able to locate. 

Acting on the principle that any information is better than none at 
all, I attempted to locate as accurately as conditions would pennit 
not only the route which we traveled and the features adjacent to it. 
but also the area on both sides of the route as far as I could see it. 
By making my plane-table stations as far as possible on mountain tops, 
I was able to cover a wide area. Under theae conditions it must be 
understood tiiat while the features adjacent to the route may be 
depended upon as accurate within the limits of the methods used, 
others must be generalized and inaccurate in detail, as they were more 
and more remote from the point of observations. This is particularly 
true of the area east of Mount Wrangell, at the head of the Nabesna 
River, which, as has been said, is based upon information gotten from 
the natives, and while it may be very inaccurate in detail, it represents 
the best information r^arding this area obtainable at this time, and, 
I trust, will prove of value to those interested in its development. 
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Sir: According to your orders I have the honor to submit herewith 
a report of my labors and operations in conneetion with the Copper 
River Exploring Expedition under your command. 

My orders were as fellows: 

Valdez, Alaska, Jim*' /, 1809. 

Sir: You will proceecl to Eagle, Yukon River, via ('opin^r Kiver, Slahiui Kiver, 
Mentasa Paw, and from that point on wanl over HU(;h route a.** Post-dtlice Insinu'tor 
C. L. Waylaod may elect, to Eagle. 

At Copper Center you will cross the Copjx'r River, fallow the Millanl trail to a 
point beyond Bowlder Creek, whert^ you can get down t<> tlu^ Copin-r River, up 
which you will travel until you are alx)ve the mouth of the Slahna, where you will 
ford. In the alienee of Indian guides, you will follow up the left l>ank of the 
Slahna. 

At Copper Center you will supply your party with such str)R*s a.s may Ik* required 
to tmbeist your party to Eagle, receipting therefor to Private Ilallett, Fourteenth 
Infantry, in charge of station. 

You are authorized to employ such guides as may Ik? necessary to take your party 
through with the least ixjssihle delay. 

You will keep an at^curate description of your journey, to l)e made out in a formal 
report to me on your return. 

On yen;- rival at Eagle you will report to the military commander there, wiiom 
I have requested to furnish you with supplies for your return journey to C<»pi)er 
Center. 

The quartermaster of the exptulition will transfer to you, on memorandum receipt, 

the necessary funds to pay for services of guides. 

W. R. Abkuckombie, 

Cnpt. Second U. S. Infantry y Comdy. Copper River E.i'j)lor'nuj Expedition. 

John F. Rice, 

Quartermaster^ 8 Clerk. 

The expedition started on its mission the aftornoon of June IT), istlii. 
Its personnel consisted of Edwin WockI, packer; Edwin Cashman, cook, 
and John Weiler, hunter. We took with us five pack and two saddle 
horses and the necessary i-ations for thirty-five days. 

Post-oflice Inspector C. L. Wayland, aircompaniod tin* expedition for 
the purpose of establishing post-offices at the several mining camps 
along the line of travel. 

Our course was up Lowe River to Keystone Canyon, which we 
reached the same day, after a journey of 16 miles. At this point we 
remained three days awaiting the completion of the tmil which runs 
through the Canyon into Dutch Valley. In the matter of picturesque 
scenery the Keystone Canyon is one of the finest in Alaska.. 
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We pasMpd through the canyon and down into Dutch Valley June 19. 
We left Dutch Valley the following day and croseed into the Tickell 
Valley; here we met several pi'ospectors with pack trains en i-oute to 
the Chcttyna country. We followed Tiekell Valley in a northeast- 
ernly direction until we crossed the South Fork of the Tiekell River 
and thence followed up the North Fork of the Tiekell until we reached 
Stt-wart Creek, a sniall stream flowing into the Tiekell. The scenery 
of the valley aa viewed from the divide is impressive. The moss- 
covered mountains tower hundreds of feet above you on either side, 
while the perspective, looking through the valley, is enchanting. We 
crossed Stewart Creek near ita mouth. After 9cvenil miles of trarel 
we passed what was known at one time as Tiekell City, it having been 
destroyed by fire .some few days before our arrival. Here we ci-ossed 
another divide without much difficulty, and proceeded to the headwaters 
of Quartz Creek, which we followed down until we reached Belcaro, 
situati>d at the junction of Bear Creek. At the last-named place we 
found about fifty miners, who were long on pi-ospects and short on gold. 
Froiii what could be learned, the only way mining could be made to 
pay at this point was by the use of hydraulic machinery. 

Leaving Quartz Creek we crossed another divide, which le<i the expe- 
dition to Tonscna Lake. This lake is a magnificent body of water, 
mainly fed by glacier streams and the melting snow from the moun- 
tains. It is about 8 miles in length and about 2i miles in width. Sal- 
mon, pickerel, bass, and perch abound in these waters, and a variety 
of small and large game may be found throughout the surrounding 
mountains. The timlter through which we passed up to this time was 
exceptionably heavy, and the grazing fairly good. 

The Tonsena River finds its source in the lake of that name, and 
empties into the Copper. I employed a prospector who was camped 
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river, while the men and impedimenta were ferried across by Garrett. 
We were now practically across the coast range, which in the past had 
been looked upon as an ahnost insuperable obstacle by previous 
explorers. Our course hencef ortli was along the Khitena River until we 
reached Copper Center, which is situated some 25 miles from Rapids 
City. Copper Center is located at the confluence of the Klutena and 
Copper rivera. The town atone time contained about 600 inhabitants. 
It became depopulated from natural causes, and only a few prospectors 
remain. 

Privates Hallett and Hendricks were found stationed here in'charge 
of military stores. It was now fourteen days since our departure 
from Valdez, and we had trav(»l(»d alwui 110 miles. While here I con- 
cluded to replenish our stores, as we were running short on several 
articles. 

A camp of about thirty Indians was found at Copper Center. They 
had located at this point in order to catch their winter's supply of 
&h, and had evidently met with good luck, for on the banks of the 
river we found several hundred pounds of f re.shly caught salmon. 1 
employed two of the Indians as guides to place us safely on what is 
known as the Millard trail. We proceeded on our journey July 1, after 
crossing the Copper River. This stream has always been considered 
a dangerous one to cross, owing to it^s many rapids and the swiftness 
of its current. However, we met with no accidents. The trail, being 
plainly marked, was not difficult to follow. It was followed to the 
Sanford River. The country passed through has the appearance of an 
excellent one for agricultural purposes. The teri'aine is rolling, and 
f 1*66 of brush and trees. 

The Sanfoid, at the time we forded it, was exceptionally low. It 
has its source in the glaciers of Mounts Sanford and Drum. At cer- 
tain periods of the year it is swollen to such a size as to make it an 
exceedingly dangerous stream to cross. After crossing the Sanford 
we lost all trace of the trail. Our (course thenceforward was along 
the foothills of Mounts Sanford and Drum until we could see in the 
distance the mouth of the Slahna. Here we left the foothills, passed 
through the valley, and recrossed the Copper. It being very low it 
was forded without trouble. We then proceeded in the direction of 
the Slahna, arriving at about 8 miles above its mouth July 8. Here 
we were compelled to build a raft in order to get the men and outfit 
across. Our course was now up the west bank of the Slahna. The 
timber along the bank of the Slahna is exceptionally heavy, consisting 
chiefly of spruce, birch, and cottonwood. We traveled along the 
ridge until we could see Lake Mentasta in the distance. 

After recrossing the Slahna and following an old Indian trail we 
arrived at Mentasta Creek. Here we found several deserted Indian 
shacks, as well as paraphernalia for catehVtv^ ^TXiow. ^^.x^ycv^ 

8. Doc. 30e 7 
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this creek we oontinued along the trail until we rea4.^l]ed Mentasta 
Lake, which is located at the foot of Mentasta Pass. It in a pretty 
body of water, and the scenery about it is ru^^d and impressive. 
Above itfi waters tower the mighty spurs of the Alaskan range. The 
fishing and hunting in this region is not surpassed in anj' other por- 
tion of Alaska. At thisplace we found camped some twenty prospect- 
ors and three of the Tetling Indians. From the^e latter we learned 
that all but two of the Mentasta Indians had died the previous winter 
and that the two survivors had joined the Ketchumstock tribe. They 
were here to verify the report and, if true, to ascertain what the 
prospects were to obtain a winter's supply of fish. I noticed that they 
were heavily armed, and on making inquiry learned they had no right 
in this section of the country and wei-e prepared to defend themselves 
if necessary. The prospectors showed me some very fine specimens 
of rock, which they expected to send to the States to have assayed. 
We left the lake July 12 and proceeded through Mentasta Pass. 
This pass is extremely low and narrow, and in passing through we 
could scarcely realize, but for the mountains towering above us, that 
we were traveling through the Alaskan range. Once through this 
pass we soon reached the Little Tok, which was easily forded, and 
proceeded to the Big Tok. Arriving there we were again compellpd 
to build a raft to get our outfit across. In the valleys between the.se 
two rivers we encountered some of. the heaviest timber we had yet 
seen on our travels. Some of the spruce and fir trees were over 2 
feet in diameter and 90 to 100 feet in height. 

The guide we employed at Mentasta Lake was dismissed after he had 
put us on the trail which loads to the Tanana River. 

The Tanana was reached July 16, after traveling over some 25 miles 
of the levelest as well tm the dryest country in Alaska. Fortunately 
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the railroad (which was expected to run through that section) would 
be completed. The Ketchumst(K*k Indian is su|)erior intellectually, 
physically, and morally to the ( bpper River Indian. He is very hospi- 
table, as well as honest, and a cache left in his charge is safer than when 
left with some white men. He is very fond of tobacco, sugar, and tea, 
and prefers these commodities to money. The women and children, as 
well as the men, chew and smoke. Like all other Indians, they are 
subject to lung and other hereditary diseas(\s, and <*onsumption is car- 
rying them off rapidly. 

I employed one of the Indians as a guide to take us to Ketchumstock 
village. 

Leaving the lake, we crossed a divide and d(\sc(»nded into Mosc^uito^ 
Valley, through which runs t\n\ creek of that name. Mosquito Creek 
is a tributary of Forty-Mile River. The valley is very properly nanunl. 
Millions of mosquitoes, gnats, and other pestiferous insects tind a habi- 
tation here. The surface of the country is low and the growth of 
grass something extraordinary. The valley is about 25 miles wide* and 
50 miles long. It is sparsely tim))ered, except along the bank of the 
creek. Judging from the chamct^^r of the soil, nearly e vcit th ing grown 
in the States, with the exception of fruit, will grow here. As we 
advanced up the valley our route was along a corml some several imles 
in length, and constructed similar to our mil fences. Into this huge 
pen of thousands of acres the Indians drive the carilx>u and moose. 
Openings at intervals are left in the fence* for the animals to escape. 
As they emerge from the p<»n through th<\se openings the Indians lasso 
them and cut their throats. Their objc^ct in hunting in this manner is 
that they all can take part in it, and does not scare th(» game, as do tire- 
arms, besides saving ammunition, which is cxcetnlingly scarce in that 
part of the country. 

Ketchumstock village, the home of the Ketchumstock Indians, was 
reached July 21. We htul now traveled a distjince of about 321 miles 
since our departure from Valdez. WhtMi W(» arrived at Ketchumstock 
our guide refused to proceed farthiM* w ith us, its the law" of trespassing 
on the territory of other tribes is rigidly enforced, the penalty being 
the death of the invader if caught, unless h(» shows a p<*rmit from the 
chief of the country to travel through it. After a great deal of coax- 
ing and promising to bring him tobacco he finally conscMited to accom- 
pany us to Franklin gulch. 

Leaving Ketchumstock, w^(» proceeded to Fmnklin gulch. Our 
course was over the Ketchumstock hills to the head of the gulch, and 
down the gulch until we reached its mouth. Strung along the gulch 
are the cabins of the miners, who are still searching for gold. Frank- 
lin gulch is one of the oldest mining camps in Alaska. At one time 
finds there were rich and numerous. But little of the precious metal 
ia now found, as the mines have been nearly exha.\x^tft.4. ^ ' 
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While at thi; gulch we were informed that all of the claims had been 
bonded to a Mew York syndicate and that in the near future improved 
processes in mining would be inaugurated. Thus far Franklin Gulch 
was the first locality we struck where mining was in actual progress. 
While there specimens of gold nuggets were shown us ranging in 
value from $5 to $75, all of which had from time to time been taken 
from the gulch. The possessor of these nuggets took great pride in 
exhibiting them and in relating stories of their early days in the gulch. 

Our objective point was now Eagle City, on the Yukon. Upon mak- 
ing diligent inquiry we could find no one who could positively locate 
the town. As it was necessary for us to proceed on our journey, I 
employed a guide who pretended to know the country over which we 
were to travel. Some of our provisioos were now growing scarce and, 
being unable to purchase any of the miners, we finally borrowed what 
we needed to carry ua through, promising to return the same in kind on 
our way back. At the mouth of the gulch we crossed the South Fork 
of the Forty-Mile River, and from thence proceeded by way of the 
Forty-Mile trail until we reached the head of Steele Creek. Our 
course was now down Steele Creek to its mouth, which, when reached, 
we crossed Forty-Mile River proper. Once across the river we again 
took up the Forty-Mile trail (which runs along a ridge) and followed 
it until we reached the "Dome," a peak about 8,000 feet high, dome- 
like in shape. At this point we left the For£y-Mile trail and proceeded 
due north, crossing a tributary of O'Brien Creek near its source. We 
again reached the ridge and traveled along it for a few miles, when the 
waters of the mighty Yukon burst upon our vision. Continuing along 
the ridge, we caught sight of an island. Thinking it might be Belle 
Isle (the former name of E^le), we passed down the ridge to the head 
waters of a stream which we supposed was American Creek. As a 
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purpose of superseding Captain Richardson. I remained at Eagle 
City eleven days before commencing my return journey to Port Val- 
dez, spending the intervening time in replenishing our supplies, rest- 
ing my men and horses, and having the latter properly shod. 

A few words about E^gle City may prove inti».re.sting. The town is 
second in importance to any on the Yukon and appeal's to be in a 
flourishing condition. It is located above the mouth of Mission Creek, 
sufficiently high to prevent its being damaged by the overflow of the 
Yukon. It has a population of about 700. Most of the dwellings are 
constructed of logs. The Alaska Commercial Company, the North 
American Ti'ansportation Company, and the Alaska Exploration Com- 
pany have geneml supply stores at Eagle City. There is also a saw- 
mill with a capacity of turning out several thousand feet of lumber per 
day. In addition to the above, the town is well supplied with retail 
stores, restaurants, and saloons. Tht^re wjis no church t^difice at the 
time of our visit. The gospel was ])eing expounded in a saloon. I 
found the town to be an exceptionally quiet one. I saw no giuning or 
dance halls in operation and no immoral characters parading the streets, 
such as are seen in most mining camps. 

Previous to my return to Valdez I learned that a horse belonging 
to Lieutenant Lowe's expedition had survived the winter and was then 
at Forty-Mile Post. I went in person and brought it back to Eagle 
City. The horse was in exceptionally good condition and was used to 
good advantage during our return trip. 

Having thoroughly recruited the men and horses, and luring fairly 
well provisioned, we started on our return journey to Valdez August 
9 over practically the same route that we had traveled before. Instead 
of returning by way of Boundary C-reek, however, we followed the 
trail that leads up American Creek. We then took the ridge, travel- 
ing along it until we reached the ''Dome." From this point onward 
we traversed the identical route over which we had hitherto traveled. 
We carefully reblazed the trail as w(» went along, in order that those 
who had passed over it after us would have no difliculty in pursuing 
their way. 

Between the ''Dome" and Forty -Mile River we encountered a pack 
trail from Forty-Mile Post packing provisions to Jack Wade Creek. 
The latter is a stream which runs into the South Fork of Fortv-Mile, 
and whose course is paralleled to Napoleon Creek. Here we were 
informed that a rich strike had been made on the creek and that out of 
a wheelbarrow of dirt upward of $800 of gold had been panned, the 
gold assaying $18.40 per ounce. It was estimated at the date men- 
tioned that there were some 700 prospectors located on the creek. In 
the pack train was a horse that had wintered in the vicinity of Lake 
Mentasta and had been picked up by a prospector and taken down to 
the post. This would seem to demonstrate that «\»c^s. e».w \^ ^vksivy^^-^- 
fully wintered in the interioi*. 
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Captain Qleon's expedition was met midway between Steele Creek 
and Franklin Gulch, en route to Eagle City. At the headquarters of 
Mosquito Creek, betweezi Ketchumstoi^k and Mansfield Lake, we met 
Mail Contractor Holman with hi^ pack train, establishing mail stations 
along the trail, as well as leaving supplies at the several stations to 
enable him to successfully carry on his operations the coming winter. 

Between Slahna and the Sanford rivers we encountered a herd of 
caribou. While they were inspecting our outfit, Wood fired several 
shots at them, but without effect. It was near this same spot, while 
on our way to Eagle City, that Wood was treed by an enormous brown 
bear. Hearing footsteps in his rear, he turned and discoven-d the bear 
making for him at a slow pace. Wood sprinted for his life to the 
nearest tree and swung himself by a handy limb to a place of safety. 
We heard his cries for help and fidghtened the bear away by firing 
our guns. On September 2 we arrived at Copper Center. Here we 
met Surveyor Powell of the expedition, who was running a line from 
that point to Mentasta Lake. We remained here one day, recruiting 
men and horses. At 2 p. m., September 3, while standing on a 
stump making observations, T was violently precipitated to the ground 
by a sudden seismical disturbance. The earth seemed to rock like the 
angry billows of the ocean. The trees swayed to and fro as if a hur- 
ricane was r^ing. In the midst of the convulsion of natum there was 
borne to our ears far-off sounds resembling the discharge of heavy 
artillery. Some 15 miles distant we could see Mount Wrangell 
emitting smoke and lava. ' The scene wa^ one of terror, as we expected 
every minute to see the earth open. 

Ou September 4 we proceeded on our journey to Valdez. reaching 
Klutena Rapids the samu day. Upon our arrival at the north fork of 
the Tiekell River we found Captain Al)ercronibie with his construe- 
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TRANSALASKAN ROUTE. 



• 



The all- American route is some 200 miles shorter than either the 
Skagrway or White Pass, or Dyea or Chilkoot routes. It is the only 
route that can be traveled from the coast to the Yukon without being 
compelled to make a long and tortuous passage by boat. By taking this 
route no disagreeable transfers, such as are found on the other routes 
to the Yukon, are necessary. It will be found the cheapest and most 
feasible, route to take stock into the region of the Yukon, being acces- 
sible to Dawson, Forty-Mile Post, Fort Cudahy, and Elagle and Circle 
cities, as well as to the different mining camps in the Forty-Mile coun- 
try. There is an abundance of grass as well as water along the route 
for stock from May to October. Stock can be grazed along the way 
as far as Mosquito Valley, and there left to be drawn upon from time 
to time as occasion demands. 

There is an excellent opportunity for entei-prising and adventurous 
persons to make money by shipping stock to Valdez and then driving 
them through to the Yukon. Cattle could })e made to sustain them- 
selves en route, and, if carefully driven, should be in excellent condi- 
tion when they arrive at their destination. The price of fresh -dressed 
Deef in the Forty-Mile and Yukon countries itmges from ^1 to $1.50 
per pound. On the foot cattle sell at 23 to 50 cents per pound. 

FOOD RESOURCES. 

The food resources of the interior of Alaska are not as meager as 
may be supposed. There are to be found the caribou, moose, brown 
and black bear, mountain goat, and several varieties of smaller game, 
such as wild goose, the duck, the grouse, the fool hen, and ptarmigan. 
The rivers and lakes a])oimd with choice varieties of tish, such as the 
king salmon, dog salmon, pickerel, perch, bass, whitefish, trout, pike, 
and grayling. 

Of the smaller fruits there are the cranberry, salmon berr>% blue- 
berry, alder berry, raspberry, and wild currant, all of which grow in 
great profusion throughout the interior. 

Small garden vegetables are successfully grown at Forty-Mile Post 
and Eagle Cit}'. At these points 1 saw tine specimens of potatoes, cab- 
bage, turnips, l>eets, i-adishes, carrots, and lettuce, all of which had 
been grown by the residents of the towns. 

TIMBER. 

The country through which we tmveled is fairly well timbered. As 
you travel northward and reach a high altitude the timber line varies. 
The varieties of timber are the spruce, the fir, the birch, the cotton- 
wood, the alder, and the willow. The predominating varieties are the 
spruce and fir, which latter grows to an enormowA ^vifc. 'W:^^ 's^yt\^Rfc 
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may be used for mining and railroad timber, as it aven^s from 12 to 
18 inches in diameter and from 75 to 85 feet in height. The white 
birch predominates in the vicinity of the Slahna, and will average 
about 14 inches in diameter. Forest fires have destroyed thousands 
and thousands of acres of timber throughout the interior, especially so 
in the last few years. 

CLIMATE. 

The climate in the interior of Alaska is milder and much diyer than 
it is on the coast. From June until September it resembles the climate 
of the northern portion of Minnesota and Wisconsin. 



The rivers along this route, with the exception of the Yukon, are 
exceedingly difficult to navigate, owing to the swiftness of their cur- 
rents as well as their many rapids. All rivers south of the Forty-Mile 
River are fed by glacier streams. They are usually muddy until late 
in the fall, when they begin to grow clear, owing to the fact that the 
glaciers have then ceased their flow. 

John F. Rice, 
Chrk, Copper River Explwing Hrpeditioti. 
Capt. W. R. Abercrombie, 

Corndg. Copper Ri-oer Exph/r'mg Expedition. 
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The country about Valdez consists of a series of rujifged, sawtooth 
ranges with a general east and west axis, s(»pa rated by narrow val- 
leys. In traveling to the interior over the new route the first of these 
ranges is crossed through Keystone Canyon and the* second \)y Thomp- 
sons Pass from Lowe River to the Chena River. The Chena River, 
rising in the range east of the Valdez (i lacier, flows first in a geneml 
southerlv direction for a distance of some 8 or 10 miles, and turns 
abruptly east into a deep, narrow, canyon-like valley, which it follows 
in the same general direction to the Coppei- River. Our route r(»ached 
the Chena at the turn and followed it for a dist^mce of from 15 to 18 
miles to a point where it is joined by the Kanata. This enters by a 
valley transverse to those thus far ci-ossed. The valley of tin* Kanata 
leads in a general northerly direction over a low divide into the valley 
of the Tonsena River, the southern lK)rder of which marks the northern 
limit of the Coast Ranges. 

From the confluence of the Kanata and the Chena the extremely jaggc^d 
nature of the ranges, chanicUM-istic of much disturl)ed ])edded rocks, 
gives way to mther more regular forms which, northward, become 
more and more rounded in outline. This is particularly true of the 
moderately high range separating the valley of the Tonsena from that 
of the Klutena, the regular, Avell-round<»d outlines of which indicate 
massive eruptives. The range between the Lowe River and the Chena 
River, while widening to the east, contiimes with the same general 
features between the Chena and the Tasnuna to Copper River. The 
area between the Chena and th(» Tonsena in one direction and the Kanata 
and the Copper in the other consists of an irregular group of rather 
uniformly high, close-nested peaks, attaining an elevation of perhaps 
5,000 to 7,000 feet, and marked hy no heavy or regular drainage lines. 
This area can not be very rugged or difficult of access, as it is crossed 
by an old Indian trail from Copper River to th<* valley of the Kanata. 

Westward of the Kanata is a hcnivy range, which is separated from 
the range adjacent to the Valdez Glacier b}?^ the valley of the Upper 
Chena on the south and that of Lake Tonsena on the north. This vallev 
is cut by a high and diflBcult divide, separating the two valleys named. 
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Northward from Toosena River, and extending ea/^tward to the Wran- 
gell Mouritaintt, is a great flat valley covered with an exceedingly heavy 
deposit of gravel and glacial silt, indicating, as has been suggested by 
Schaixler and others, that it was at one time the bed of ii great lake or 
aiTii of the sea. This valley extends north to the Mentasta Range, 
which forma the divide between the Xanana andtheCopper, and west- 
ward to a low divide between the Copper and th© Sushitns. Through 
this valley the Copper River cuts a gorge between gravel banks, at 
places attaining a depth of 500 feet, and lateral streams enter it through 
corresponding gorges. Washing out the finer material and leaving 
behind the heavy glacial bowlders makes the >)edB of these strttams so 
full of large bowlders that they arc always exceedingly dangerous, and 
often entirely unnavigable with lx)ata. The bed of the Copper i.s in 
places, notably between the Gulkaua and Tazlena, so full of heavy 
bowlders that at low water navigation by means of small boats is not 
lacking in excitement. These gorges add greatly notonly to the diffi- 
culty of travel but to that of trail building or railroading or any 
other similar enterprise in this area. The Copper River follows the 
eastern border of the group of mountains south of the Tonsoaa to 
Woods Canyon. Just alxive this it is joined to the east by a river of 
^bout equal volume, known as the Chettyna. The Chettyna River 
follows the southern edge of a broad valley which widens rapidly 
toward the west. 

South of this valley is a group of mountains resembling in every 
way the group south of the Tonseua, of which it is the eastern exten- 
sion. The Chettyna River rises at a point about east from its mouth 
in a glacier descrcnding from the high ninge forming the northern 
extension of the St. Elias Mountains. It is joined from the south by 
one important branch, called by the natives "Tana." This river 




COPPER RIVER EXPLORING EXPEDITION. 107 

tant feature is Mount Wrangell, a huge, smooth, slightly rounded 
dome, towering above all surrounding peaks. The surface of this is 
covered with a gre^it thickness of ice, broken only by a num})er of 
HOiall conical f uinaroles. To the north and northwest of Mount Wnin- 
{jell are two very prominent peaks, knoAvn as Mount Saiiford and 
Mount Driun, and to the southeast is a peak known as Mount Hlack- 
burn. The latter present** a rounded mesa top, the* renmant of a form 
once similiar to that of Wrantifcll, ])ut now de(»ply ind(»nted })y erosion. 
Mounts Sanfoixi and Drum have sufftTed even more from erosion: 
Mount Drmn, in particular, presenting from the south a jagged, 
crater-like appearence. This, however, instead of being an iwtual 
crater, is more prolmbly an example of th(» amphitheat<'r form of 
erosion due to the locid glax-iation. From the north the appearance of 
Mount Sanford and Mount Drum is almost identical. A divide con- 
nects Mount Wningell with Mount Drum, and another connects Mount 
Wrangell Avith Mount Sanford. Th(> l)asin between the two gives 
rise to the Sanford Rivt^r. Mount Drum is an isolated mountain, 
bordered on its northwestern side by the great flat valley of Copper 
River. To the southward a series of foothills front Mount Wrangell, 
and these widen toward Mount Blackburn. 

The southern sid(^ of Mount Drum is drained bv Knetena Creek and 
the south<»rn and west<»rn side of Mount Wmngell gives ris<» to the 
Chestaslena, while the luvu south of this and iimnediately west of 
Mount Blackburn is draiiu^d by the Kotscna. This stream, h(»iuling at 
Mount Blackburn and flowing in a westerly direction through a narrow, 
deep valley, turns a})ruptly at t\w, point wh<*re it (^merges from the 
mountain, and, foliowingthe foot of th<Mnouiitiiins southward through 
a naiTow canyon Un- some miles, again turns westward and emj)ties into 
the Copper a])out ii mile above th(» mouth of the ('h(»ttyna. 

All of these streams are mountiiin torrents and unlit for canoeing. 
Fronting Mount Blackburn to the south and west, for a distance* of 15 
to 20 miles, is a group of mountains or foothills of rather uniform 
elevation from 5,000 to T,0(M) foet. The area southward from that 
dmnexl bv the Kotsena River is dmined 1)V the Kuskulana. This, like 
the Kotsena, heads in a glacier descending directly from Mount Black- 
burn. It flows in a south west(»rly dirc'ction, emptying into the (^het- 
tyna about 10 mil(»s above its mouth. The divide between Mount 
Blackburn and Mount Wrangell is uniformly high and impassal)le. 

In a direction a little north of east from Mount Blackburn extends 
a range a little lower than Bla^'kburn itself, terminating about 20 miles 
to the east in a prominent peak called Mount Regal. Beyond Regal, 
the range is a little lower, and makes a horseshoe tend northward to 
another group of mountains surrounded by a prominent peak, almost 
in line with Mount Blac^kburn and Mount Regal. This I have called 
Mount Abercrombie. In this northward bend ivrvi two ^giaidjdfe^ o^iw^v^^ 
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by lobes of a great glacier, which gives rise to the Nezena on one side 
and the Xanana on the other. The summit of these glatriers constitute 
the lowest point in the range, an elevation of over 8,000 feet. Mount 
Abercrombie is at the northern end of the northern extension of the 
great St. Elias Eange. The White River heads in the Russell Gla- 
cier, descending the. northern side of this mountain. It is thus seem- 
ingly the highest point on the continental watershed, giving rise to the 
White, which flows northeast, the Tanana to the northwent, an<l the 
Chettyna toward the southwest. There is a comparatively low break 
between the head of White River and Scholai Creek, which IpimIm into 
the Nezena. Russell Glacier, at the summit of this pass, can be 
crossed in half a day. The paas between the Nezena and the Tanana, 
which 1 have named Meiklejohn Pass, involves* cros.sing a glacier 47 
miles long with an 8,000-foot summit. 

A high range extends a considerable distance eastward from Mount 
Abercrombie, and forms the southern I)ordcr of the White River Basin. 
To the north of the high range between the Tanana and the C'hettyna 
is a valley about 15 miles wide, extending in a northwest-southeast 
direction. This 'i» bounded on the north by a gi-oup of mountains, 
which fonns the southern extension of the Menta-sta Range, forming 
the divide Ixitween the Ck)pper and the Tanana rivers. Both the Tanana 
and the Nabesna <^ut this range through narrow gorges. The valley 
is crossed by a range of low hills, forming the divide between the 
Tanana and the White, and to the westward it terminates in a narrow 
pass leading to the valley of the Nal>esna, the great western branch of 
the Tanana, whi<^h drains the triangular area between Mouribs Wran- 
gell, Blackburn, and Regal, the area which has genemlly l>een con- 
sidered the drainage basin of the Copper River, 

The valley of this stream is separated from that of the Coppei- River 
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easterly slope of Mount Sanford, I wiis unable to detoniiino, but it is 
probably the latter. Tht» dnilnage l>asin of the h(»ad of tht» C V)ppor River 
is, therefore, very nuu*h inon» limited than was fornu»rly sup|>os(»d, 
and the area east of Wmnji^ell Mountains, that had formerly been con- 
sidered as Indonging to the Copiwr, in reality In^longs to the Tanana. 

The Nabesna Divide is cut l>y thret* easy iMtsses, suital)le alike for 
horse trail and milroad. Th<^ Nabesna-1 anana Divide is crossed })v a 
pass somewhat more difficult, Init the Tanana-White Divide is m<u*ely 
a range of hills. The an»a is tht^refore v<»ry accc^ssible, and atfords an 
easy route from the valley of the Copjw'i* to the vall<\v of the Yukon. 
The Nutzotin Mounttiins, the eastorlv end of the Mentasta li{uij^(\ are 
jagged mountains, chanu-teristic of hitrhly inclined })edd<»d rocks. 
North of their intersection bv the vallev of the Nabesna, thev become 
more regular. Bactk from the (\)p|)4»r River, })etvveen tlni Slahna and 
Chestochena, is a ninge of low, rounded hills. In the direction of the 
head of the C'hest<M*hena very high snow-capjH'd |>4'aks are seen. 
These, prolmbly, are in the vicinity of Mount Kimlmll, in the range 
l)ordering on the Tanana Valley. In desct^nding the* ('op]X'r, after 
passing the Slahna Rivc»r, which is a stream of considerabh* volume 
entering the C^op|x»r from the neighlM)rh()(>d of Ment^tsta Pass, the 
next stream of imiK)rtance is the C'h(»st<)ch(Mia. This is a swift stream 
of cx>nsiderable volume, rising in the Alaskan lijingt* in the neigh])or- 
h<K)d of Mount Kimball. 

The area l>etween the C'hestocht^iia and theTazlena is drained bv two 
small streams known as the (rakona and the (rulkana. From the south- 
erly side the one im{)ortant stn»am tMitering ('oi)i)(»r River is the San- 
ford, which empties into th<» Copper about IT) miK\s below the Ches- 
tochena. Beginning some miles above the mouth of the Slahna to a 
point some miles alM)v<^ the mouth of the Sanford, the (\)pper River is 
very wide and sprt»ads over what, in connection with Alaskan streams, 
aw. called snag flats. At the ]K)int named, above the Sanford, it gath- 
ers into a single channel, and does not again s})read very much except 
for a few miles below the mouth of the (lulkana. 

One of the most interesting filatures of th(> sununer's work was our 
inability to And and locate the mountain mapped as Mount Tillman. In 
coming dow^n the Copper River from the north. Mount Wrangell is 
visible l>etween Mount San fonl an<l Mount Drum at a ])oint opposite 
the mouth of Sanford River. From hen* Mount Drum masks Mount 
Wrangell, and the latter again })ecomes visible at a |>oint a few miles 
above the mouth of the Tazleiia. On the day we came down the Cop- 
per River an eruption took place which left no doubt whatever that 
this is Mount Wrangell. At 0)ppt^'r Cent<»r, Mount Drum compU^tely 
masks Mount Sanford, and from this point the only mounbiins visible 
were Mount Drum, Mount Wrangell, and Mount Blackburn. In 
descending Cop|>er River from Copj^>er Ceutev v\ \\\v>\x\\\5\\\\ nv^\\\\\ 
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becomes visible between Drum and Wrangell. Weie it not for the 
fact that it it masked by Drum at Copper Center this mountain raig-ht 
easily be (wnsidered south of Drum and between it and Wninjfell. It 
is highly probable that in ascending Copper River, Lieutenant Allen 
got only oceaitional glimpses of these several peak», and that owing to 
an error in observing bearings, or to this deceptive position of Mount 
Sanford, be considered it a peak nouth of Mount Drum. Such an 
error might very readily be made. However, in view of the care with 
which we studied the position of these mountains in traveling from 
the Slahna to Tonsena Lake, and the great number of clear days which 
enabled us to see them from all positions, I have little hesitation in 
saying that there are only four mountains, and that the location of 
Mount Tillman on the map is an eri'or. 

MINERAL RESOURCES. 

Copper. — The copper in the interior of Alaska has this year, for the 
tirst time, attracted the attention of prospectors, and, as a result of 
the season's work, rich finds are reported on the Chcttyna and Kotsena 
and on the head wat^trs of the Tanana and White rivers. How far 
these reports are reliable remains for future developments to show. 
Nicolai, the Copper River chief, who is respon-sible for most of the 
earlier reports of copper on the Chettyna, for the first time disclosed 
the location of the vein from which he secured the samples of ore 
which he displayed. This vein is lotuted on a small creek emptying 
into McCarthy Creek and between it and the Nezena River. This is a 
true vein deposit in a fissure, prolmbly due to faulting. The main 
body of the ore is bornite. It occurs in a dark-green aniygdaloidal 
diahase near the contact of the same with a heavy linicstonc bed. The 
diabase seems to Ijc irregularly bedded and can he tmced for miles 




COPPER RIVER EXPLORIITG EXPEDITIOIT. Ill 

ilar diabases at the head of the Kotsena River })elong to the same 
series. The heavy lime^stone bed, however, does not appear on the 
Kotsena. 

None of the locations made at the head of the Tanana or the White 
were visited, but fragments of rock, ht^avily coppt^r stained and 
impregnated with native copper, wore found in sevenil phi(*es, partic- 
ularly in the pass from the Tanana to the Nabesna rivers. IIen» the 
rock seemed to be a later volcanic, which, as in the Nicolai location, 
was much fractured, faulted, and associated with stHlimentary rock. 
The Indians on the Nabesna had Imllets, knives, and arrow points 
made of native copper. They explained that they got these at four 
different places, one on a tributary of the White River, proliably the 
one which Dr. Hayes visited and which lie found to be a copi^er 
placer. The others were farther west on tho head waters of the Tan- 
ana and the Nabesna. Whethc^r these were also placer dej)osits could 
not be determined. The frecjuent copper stains on the rocks luid the 
many different points at which copper has lx>en found h^ivt* little 
doubt that there is copper disseminated through some formation in the 
area, but whether this exists any where in workable (juantities remains 
to be proven. 

At the head of the Kotsena and in the area about Mount Wnmgell 
diabase dikes frequently (rarry a very large cjuantity of iron sulphides, 
seemingly as original rock constituents, but probably as impregna- 
tions. The same impregnation of the iron sulphide was found in 
many of the larger masses of acid volcanics, notal)ly the boss-like 
mass of granitic porphyry, south of the pass by which we left the 
Kaskulana River. It is not impossible that these ])v rites may carry 
copper and in some cases silvtM- and gold. Should they ])e found to do 
this, they will prove to be of great economic importance, as the ledges 
are sometimes very large. Specimens of these rocks were collected, 
but assays of them hav(» not as yet been complected. 

Several ledges are reported to have be<Mi located on the lower Kus- 
knlana, where it cuts the metamorphosed sedimentiries of the low(»r 
Chettyna VaUey. It is not impossi})le that gold may l)e found in the 
metamorphosed shales and slates of this an'a. 

The oiK*.urrence of veinlets of ciiuiabar and sulphur at the head of 
the Kotsena River has been noted in th(* preceding chapter. 

While workable ore deposits have not h<»(Mi shown to (»xist })y actual 
exploitation, the information collected shows the area to be a mineral- 
ized one and one favorable to mineral concentration, an area, therefore, 
warranting a detailed economic survey. 

Placer depautft, — The most promising discoveries of placer gold in 
the Copper River country to the pr(»sent time are those of Quartz 
Creek, Fall Creek, and the Chestochena River. While some good., 
coarse gold has been taken out of both (Quartz u.\\^ Y^ vit^ifeN^^^Jw^'Si^ 
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arcafl arc as yet entirelj' undevi-loped, and it remains to be proven 
whether or not they will be found paying. The formation underlying 
these is the same and eorreaponda to that named by Schrader the 
Klutena Series, which he suggests resembles in many respects the 
Forty-Mile Series of thfe Yukon district. 

The continuation of this series of rock was not tnnied, but it prob- 
ably is not limited by the area thus far outlined. 

Of the Chestoi'hena River verj' little is known other than that the 
prospectors wh<i returned late in the past season reported the discovery 
of prospects to which they intend to return in the spring. The reported 
discovery of platinum placers caused a rush to Mount Drum last year, 
and a second one at the opening of the present season. -So far as 
known, however, no platinum has been found. 

NARRATIVE AND ITINERARY. 

The dis(x>very and development of copper claims on Prince William 
Sound revived an interest in the numerous reports from different 
sources, some of which date bat^k to Russian times, representing the 
country drained by the head waters of the Chettyna, Tanana, Wliite, 
and Copper rivet's, rich in mineral deposits and particularly those of 
native copf>er. This, together with its apparent rugged and volcanic 
nature, conditions not unfavorable to mineral concentration, made this 
area the objective point of most of the prospectors who remained in 
the Copper River country during the season of 1899. Beyond the 
information contained in the report of Lieutenant Allen, who ascended 
the Chettyna to the Nicolai house and the Copper to Batzulnetas, and 
of Lieutenant Schwatka and Dr. C. Willard Hayes, who crossed the 
range by the Indian portage from the White to the Chettyna rivers, 
nothing definite was known of the areas. Various vague and conflict- 
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course, the generally ac^ceptod notion that the dniinage of the Copper 
bounded that of the Chettyna. If it were found impossible to cross 
the divide with the pack train, the same was to tilrn back and the 
journey be continued with the dog tniin, which was tiiken for that pur- 
pose. In addition to making a general topographic n^coniuiissance 
map of the area, I was instructed to study its geology and mineml 
resources as thoroughly an conditions would permit. 

The party consisti^d of two packers, ,1. V. Place and Archibald 
Crawford, to handle the pack train, and John Fohlin to handle the 
team, consisting of nine dogs. The provisions selected were calculated 
to hist four men one hundred and fifty days, and in addition to the regu- 
lar c*amp outfit we carried two 11-foot King canvas folding canoes for 
crossing glacial streams too deep for the hors(\^ to ford. This i)rc<aution 
was deemed very important, in view of th<» dilficulty in crossing glacial 
streams experienced by the S<*hrader party and th<* serious accident 
that befell it in attempting to cross Tonscna Kivci* on the previous 
year. Unfortunately, but five horses could be spared for this work, 
but additional horses and packers were detailed to assist in crossing 
the coast mountains. The necessity of waiting for the completion of 
the trail through the Keystone Canvon d<*laved our start until the 
18th of June. At camp 2, at the foot of Keystone Canyon, which we 
left on the morning of the l!)th of June, wc were joined by Rice's 
party conveying Mail Inspector Wayland from Valdez to Kagle City, 
on the Yukon; the paily of Mail Contractor Holman and two pros- 
pecting pailies, one McCarthy's and the other Young and Downing's. 
From the end of the trail through Kevstoiu* Canyon we proctu'dt^d up 
the gnivel flats of Lowe River to the Govc^rnment cabin. From here 
we went, in one day, down to the Chena River, where we found 
encamped a number of prospecting parti<\s who had come in early in 
the season. Among them were the parties of McClellan, Amy, Mil- 
lard, and others. They joined the caravan which was following us 
into the interior. From hen*^ after going dow n th(^ gravel flats of the 
river some 3 miles, we were obliged to make a trail along the south- 
erly bank of the stream for a disbuice of 8 or 10 miles. Then 
we crossed the stream at a point where it was spreading and shallow, 
and continued down its northerly bank some 3 or 4 mil(\s farther, 
making our way through a gap in the- range to a point on Stuart 
River some distance above its mouth. 

Traveling was very diflicult, and wc^ were four days in making the 
distance from the first camp on the Chena to the mouth of Stuart 
River. The river breaks through five different box c^myons, and the 
banks are everywhere rugged and precipitous. It seemed to me that 
the best route for a permanent trail would l)e to keep from the Lowe 
River divide along the foothills on the right, keeping down the right 
bank of the Chena for a disUmce of som^ ^ mW^^.^ \q\ivit^ \V» '^or^^^ 
S. Doc. 300 H 
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through a narrow, rwky goi^o, that a .short bridge would sptn, and 
then continue down the northi'-rly l)ank of the river through a gap by 
which we reaohed the Stewart River. This river, just above the point 
at which we eroiwed, flows lietween two projecting point^i, which a 
short bridge wtiuld npan. These facta I reported to you from Quartz 
■ Creek. From Stewart River we followed the right bank of the Kanata 
to Bowlder Creek, where wo ojimped. It was reported that a low 
divide led from the head of the Kanata to the southerly branch of the 
Toii.sena, but we were unable to find anyone who would give us any 
definite information regarding this route; and whereas it probably 
involved much trail cutting and possibly considerably swampy ground, 
I preferred to go over the known route by way of Quartz Creek. 
Accordingly, we followed the left bank of Bowlder Creek up the moun- 
tain side to an elevation of about S,00<) feet, and then traveled along a 
bench aiwve timber line to the Quartz Creek Divide. We found this 
dindc, as we had th<! Low River Divide, almost free from snow, but 
exceedingly soft and miry. Nevertheless, we managed to make the 
distatiee from Bowlder Creek to the confluence of Bear and Quartz 
creeks in one day. 

From here one day's trip took us to Tonsena Lake, a distance of 
about 7 miles. The best information I could get led me to Iw-lieve 
that the Indian tn»il ea.stward from Tonsena Lake led to the Stickwan 
house on Copper River, a few miles south of Copper Center. In view 
of this, and the fact that the pm'k trail would have to make a relay 
trip, I decided to send it over the known trail to Copper Center with 
the first loads, and while it was making this trip Fohlin and I would 
explore the trail to Copper River. We found that this trail, after fol- 
lowing the Tonsena River in a general way for about ^5 miles, led 
away from the river in an easterly direction, reaching Copper River 
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abandoned their cainps and were on their way to Vuldoz. These men 
had sledded their outfits from Copper Onter up the valley of the 
Lebigstag and over the divide separating this from the Kotsena, early 
in the season, in an effort to cross the* raiit^o between Mount Wran<jfell 
and Mount Blai*kburn, and then'by n^tich wliat they suj)posecl to he 
the head waters of the Copp<'r. This thry found to he inipossihU', and 
they had found no prospects whatever of i)hiccr ^old on tlio Kotsona; 
so that, disappointed, they ahaiuloned everything, and were taking 
with them only enough (*loth(»s and provisions to <Miahh» lliem to reach 
Valdez. I engaged one of these men to go with u\v to tlie Ch<»ttyna 
and from there to take a letter to vou. 

After spending three days at the head of the stream in mapping the 
surroundings and examining the rocks, I sUivU'd })ack down th(» river. 
I left the foot of theTons<»na trail on the 1st of Julv an<l returned to that 
point on the 10th. The next day, with the heli)of souk' Indian guides, 
we cut a short trail connecting the Tonsena trail with the S-hrader trail 
leading down the Copper along the top of the f)hitr, and over this 
we took the pack train, which arriv<»d lat^^M* in tlie day, to the mouth of 
the Tonsena River. Here w<' spent a day repairing the outfit and 
seeking the best place for <Tossing tlu* horses. The river wa.s here 
wide and swift and full of treaclierous cjuicksands, and the water at 
this season of the year was v(»rv cold. By picking the wa}' carefully 
and swimming the horses across one of sevt^ral channels at a time, and 
giving them time to rest on the hars hetween, we succeed(»d in cross- 
ing without the loss of a singh^ one. 

From this place our goods were* carried down the river in a boat 
which I secured from the natives, and we look the horses down the 
eastern bank of the river to the Chettvna, which w<» n^ached two davs 
later. An Indian trail leads along the (^astern side* of the river most 
of this distance, and had we not improved it considerably in places it 
would have been impassable for the horses, and even then it would 
have l)een impossible to have takcMi thcMu over it ha<l they be(»n loaded. 
I learned from the natives that an old Indian trail led up the nortlierly 
side of the Chettvna River some tive or six davs' travel, })ut none of 
the Indians I had met thus far knew of this trail, and it took us three 
days to find one who was familiar with it. He lived on the westerly 
side of Copper River sonu» 4 or 5 miles above the mouth of the Chet- 
tyna. After much coaxing and many proniis(»s he tinally consented to 
go as our guide. 

On leaving Valdez we took about 200 pounds of dried fish for dog 
food, hoping to be able to get all we needed from the natives along the 
Copper and Chettyna rivers. In this 1 was disappointed, and, being 
unable to secure food for them, I had to abandon the plan of taking the 
dogs further. One of them had become exhausted on reaching Qjaatt-^ 
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Croek and another had run away at ToDscna Lake. The remaining 
seven 1 isent with Rothkrantz, instructing him to take them to Copper 
Center and turn them over to Private Hallett, in char^re of the Govern- 
ment station there. Extra help for cutting trail and the numerous 
guides we had engaged had reduced our rations somewhat, and these 1 
replaced from the cache of McCarthy, of whom I also engaged four 
horses. Two of our horses were hurt and became useless. We there- 
fore left the mouth of the Chettyna with seven horses available for 
carrying packs. 

From McCarthy's cache on the Chettyna, about 3 miles above ita 
mouth, which we left on Friday, July 21, we followed the banks of 
the Chettyna to camp 2, a distance of about 8 miles. The river bank 
here is very high and very rough, and the test trail we were able to 
make was exceedingly rough and difficult for traveling. Had it not 
l>een for the high water we could have avoided this by traveling up 
the liars of the river. While I was looking up. the Indian guide the 
packers had made a relay trip with provisions to this point. We 
cached one-half of our outfit here, and continued with the rest, which 
was all our horses could carry. The old Indian trail begins at camp 
2, and from here leads away from the river at nearly right angles to 
its course. 

We found the country back from the ri\'er rolling and covered with 
boggy marshes and small lakes, making it necessary for the trail to 
meander very much at times. One day's trip took a-s to'the banks of 
the Sterliua, a distance along the trail of about 12 miles, and another 
day took us well up into the mountains along the westerly bank of the 
Kuskiilana. Thin stream which we found to be a swift, frlacial sti-eam 
of about the size of the Kotsena and Toiwena, was t«o deep to ford. 
We wore therefore obliged to continue up its right bank to a point 
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ment. From the camp on, the grade InHmine easier to the divide,which 
we crossed without much difficulty. After crossing a small valley 
drained by a stream which flowed through a narrow ^mp in the moun- 
tains to the southward, which I called Fit<'h C're<'k, we ent(M'<»d a ])roa(l, 
open valley tninsverse to the drainage of tlie country. This was s<» 
boggy that the Indian trail led along its southern edge, and after fol- 
lowing it for a distance of 5 or (> mih's t u'ned ai)ruptly across a s})ur 
of the mountains and ent(»red a valley to tli<* southward. From this 
point where the Indian trail turned off then* was i)cf()r<' us transvers<^ 
to the general direction in which we had h(»en traveling, a l>road, op(»n 
valley oc»cupied })y a stream which, heading in a glacier to tin* north, 
followed this valley for some miles, and at a ])()int about ()])posite us 
turned abiniptlv and continued in the direction we had been traveling. 

To the north of the gap through which this river flowed was another 
occupied l)v a small stream emptying into the river. Through this it 
seemed to me highly probable that w<' eould make our way. The 
stream })efore its was called by the Indian the LaeluMia, and In* told us 
that the trail led to his salmon cache on this stream, a short distance 
aF)Ove the point where it (Mit<'i*s the (!h<»ttyna. The Indian knew noth- 
ing of the valley to th(» northeast and could not tvll m<» whether it 
would l>e possibh* to get through it with the hors(»s. 

After spending a day looking up the trail and <'OTivineing myself that 
it would lead too far soutli for our pur])()s<' wo madi* our way over 
much boggy and swampy ground to the <»n)()w in tin* Lachena. Since 
it was necessary to mak<» a relay trip for })rovisions I decided to send 
the pack train back from here for this })urpost\ and before going 
farther with the pa<'k train to explon* ahc^ad and <leterinine whether it 
would be |)ossible to go through th(» vall(\v. The* two disabled horses 
were now so much improved that they wcM-e ai)l<' to carry light loads 
and, lojwling the ne<'essarv suppFu's and <amp (»uttit on thes(\ Fohlin 
and I went ahead while tin* pack train made* tin* relay trip. 

At the end of five days we made a trail \\\) tlu* vall(\v a distance of 
about 15 miles, and encamped on the (livid(\ Here I spcMil several days 
on topographic work. From one peak, which I occuj)ied for this pur- 
pose, I saw that the valley w<» were in narrowed down a canyon which 
led out into a broad, ()])en valley, occupied l)V a hug(* glacier, tli(^ foot 
of which I could not see. W(* were tiavelin<i: alonir tlii* most fjivorai>le 
route for the work we were doing, and I decided to continue and work 
our way out along th<» glacier, and if we could not succcmhI in this, to 
attempt to cross it. We experienced some difficulty in working down 
tbeeanyon, but succeeded in making a trailover which we took the pack 
train later without accident. 

While working our way down along the right-hand side of the gla- 
cier, which we found very slow work on account of th(» rough y^roaud 
and heavy brush, we were overtaken by t\ie y«uektmv\i. ViMo\xtx'^V\ix\i. 
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to McCarthy's cat-ho the Utter hnd retainod the horses which I bad 
engajjei;! of him, so that our pack train wats reduced. The packei-s bad 
brought all the provisions they eould to the Lachena, and there cached 
what they were unabl« to bring further. They had left at McCarthy's 
one of the folding i-anvas lioatH which we had ]>rought for crossinff gla- 
cial streams sind running down Copper River. We managed with much 
difficulty, but without any serious accident, to get our horses around 
the foot of the glacier. Fr<»m Mount Blackburn eastward there had 
bepn no break whatever in the extremely high range along which we 
had traveled. A short distance ahead, however, there appeared to Ije 
two lower gaps in it, which I had hoped to reach by going up the next 
valley Iwyond the one wvupied by the glacier. This valley was oc«-upied 
by a small stream whii-h empties into the gla^aal stream just below the 
foot of the glm^ier. Three days sufficed to take us up thb stream, 
which 1 called McCarthy Creek, to its head, a distance of some 18 or 20 
miles, llainy weather had set in, and fogs and low-hanging clouds pre- 
vented me from getting a view of the surrounding country for three 
days. When I could see I found that the head of this valley still 
abutted the high ndge and that it was the^ second valley to the east 
that led to the seeming ln-eak in the ridge. 

There was no way of getting through into the valley to the east from 
this point, and we were obliged to retrace our steps down the creek 8 
or 9 miles to the mouth of Nicoiai Creek, so named because it lies on 
a copper vein from which Chief Nicoiai got the specimens which he 
displayed, and the location of which he refused to disclose until 
this year. At this point thcI^! is a break in the ridge to the east 
through which I hojied to Ix- able to go. Cloudy weather again 
delayed us, l»ut when it clearetl I found that the next valley to the east 
was occupied l»y the Nezcnii, a great northern fork of the Chettyna, 
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it to wash a perpendioular wall on the westerly side, making it iniix).s- 
sible to come up along this side. It was therefore plain that th(»rc 
was no hope of getting into the valley of the Nezena except })v finding 
a way down along the mountain side. 

We brought our camp across the mountain to a point wht»rc wo could 
reach timber line, and from here a cjireful search tinallv onaMcd us to 
lind a trail, over which we succeeded (after improving it) in ijt^tting 
the horses into the valley. It was a most difficult trail, however, and 
while the horses had gotten down, it was a (iu<\sti()n whether they could 
ever lie gotten up again. In order to cross the glacier it would be 
neeessarv to have sleds or to])oj]fi«:ans on which to haul our (»utlits. I 
ai'cordingly sent to the Nicolai h()us(», which was on the opposite* side 
of t&e stream, alxmt or 7 miles Inflow, to see if it was p(>ssii)l<» to 
tind some sleds there. We were rcwarch'd bv tindintf two old sleds 
which had l)een cached by prosp(»ctors who had sledch'd u]) the ( -liet- 
tyna to this point early in the s])ring. From here up the valh*v we 
were able to keep along the west side of the stn^am and avoid crossing 
anv considerable channel. One dav's trii) took us to the foot of the 
glacier (126), a distaiu;e of al)out 12 miles, and another some ;> miles 
farther along the westerly side of the sanu\ 

From a prominent peak near l)v I saw tiiat the first great left-hand 
lobe of the glacier abutted the main ridge, but that beyond this a second 
glairier lol^e led a long ways to the westward to what seemed to Ik* a 
lower divide (129, 180) than the one directly north of the head of the 
stream. Even if this divide w(M*e not lower than the on<» din*ctly north, 
the approach to it was sonuich longer that the grade would m»c(\ssarily 
be easier and the glacier smootlKM*. I therefore decided to try this 
before attempting the one directly north, although the latter was 
bounded on the westerlv side bv a ban* ri(l<if<', which siM'med to oiler a 
fair chance of reaching the summit. Th<* foot of tlu» glacier was 
exceedingly rough, but it s<»eni(»d probable that after w(» were one** well 
upon the glacier it wcmld be possibh^ to make fail* luMidway with shuls. 
My plan was to have the packers assist Fohlin and me in sledding 
our outfit to the summit and from there hav(» the pack(»rs return to 
Valdez, where Fohlin and 1 would atteni])t to make our way down the 
opposite side of the stream heading in the glacier, which I felt sure was 
Copj)er Kiver. There I desired to s(»t up the canvas canoe I had with 
us and construct another of canvas sacks and pack covers, and in them 
run down Copp«4' Kiver to C-opper Center. 

Fohlin refused to go with Jiiv^ over tin* glacier, and 1 succcH'ded in 
engaging a young prosix>ctor named McN(»er, who, with two others, 
had been following us, to take his place. It was now August 20, and 
McNeer informed me that the previous y(»ar nuish ice had begun run- 
ning in the Copper River on September 25, and that after OctolxM* 17 
it had been absolutely impossible to get doww tW \\nv>\. \\> vsn^v^\s\v^\ 
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to me, therefore, that October 10 would be the latent possiWe time at 
which wc could figure on rctu;hing Copper Cciiter by boat. 

We had thus far killed several mountain sheep (146), and I had no 
reason to believe tliat we could not do so again on the opposite side of 
the range. Furthermore, it seemed to me reasonably certain that we 
could get 9ome salmoti of the natives. I therefore decided to take only 
thirty days' rations for the two of um. .This, with the neceasaty instni- 
Dietits and nmtcrial foi- boate, together with what little camp outfit we 
needed, weighed 350 pounds. Not knowing how long it would take 
U9 to cross the glacier, we prepared a pot of beans and bread, mutton, 
and Imcon enough to last tm two weeks. We also took two pieces of 
dried spruce tiin])er about 6 inches in diameter and 4 feet long, weigh- 
ing about 20 pounds. 

We started on the morning of August 26. After we had carried the 
outfit well out upon the glacier wc loaded it upon the sleds (143). 
We had not, however, gone a quarter of a mile with these before we 
were hemmed in with rough ice, and at the end of several hours' hard 
work had to abandon the sleds and fwke to back packing. With about 
one-half of the outfit on our iMicks we managed to reach the foot of 
the ridge between the first two grout lobes of the glacier. Here we 
found some brush and made camp. I sent the men back to the camp 
at the foot of the glacier with instrut^tions to bring on three days' pi-o- 
visions for themsehes, and bring up the .sleds and the remainder of 
the loads the following day. I then took a little lunch and my sleep- 
ing Img and went up the glat^ier, to determine whether or not I would 
attempt to go up this lobe or the one directly north (140). I made a 
distance of about 7 or 8 miles, and after spending the night on the edge 
of a moi-aine continued 5 or fi miles farther to a point from which I 
could see the suuunit of the glacier (127, 128, 132, 139, 142). It was 
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trouble. The next day the fog was so dense and hi^vv that we could 
not move. 

Place started back on the previous day to look after the horses, and 
Fohlin and Fit^th left us about noon. I instrurUnl Place* and Fit<'h to 
return to Valdez with the jmck train, and Fohlin to go to CoppcM* 
Center and prepare to come up Copi^M* River to the mouth of the 
Che^toc^hena to meet us with the dog team, if we did not reach 0)pp(»r 
Center by Octol)er 10. 

On the following morning, August JiO, the weather ch^arcd somewhat, 
and we stai*ted out, reaching our cache without troul)le. II<'re we 
camped. The next morning found a heavy north wind l)lowing, bring- 
ing with it frequent flurries of snow. We packed outlit to the top of 
the l>ench, and here loaded about one-half of it on the sleds and started 
for the siunmit. We traveled in a northeasterlv din'ction diajjonallv 
across the glacier. Ifcfore we reached the foot of tiie last bench, a 
distance of ab(nit4 miles from camp, the wind and snow had increas(»d 
to a howling blizzard, and we were obliged to cache our loads and 
return to camj). 

When morning broke Septeni})er 1 the storm was still raging, and 
we were obliged to remain in camp. It was with j^reat ditliculty that 
we kept our tent from blowing away. We had no way of making a 
fire, so had to spend our time in our blankets to kiM'p warm. On the 
morning of the 2d the weather, though still cold, had cleared, and 
we started out very earl v. At 10 o'cloi'k we had reached th<^ foot of 
the summit bench where our goods were cached. From here the best, 
and, in fact, the only, course seemed to l»e right up th(» middh^ of the 
glacier. On either side were tiemendous cataracts, which s(M»med to 
preclude all possibility of crossing them. We had not goni^ a c^uartiM* 
of a mile from the cach(», however, before the crevass(\s biH'nme so 
numerous and so large that we decided, before going farther with our 
loads, to explore ahead. Ordinarily crevasses are not continu(»us for 
long distances. Splinters, one end of which joins one side and the 
other the opposite side, cut diagonally across them. This oilers an 
opportunity for crossing, and by working l)ack and forth it is usually 
possible to make headway even over ])adly cr<^vass(Hl areas. 

On this glacier, however, we found two sets of heavy cn'vass(»s at 
nearly right angles to each other, cutting into isolated reclanguhir 
blocks, over which it was all but inn)ossil)l(» to make headway (131). 
This condition was aggravated by the loose snow of th(^ previous day, 
which had everywhere built snow bridges across the crevass(\s, often 
completely masking them, so that to avoid walking deliberately into 
a crevasse it was impossible to take a step in any direction without 
first carefully feeling the way with a stick. Fastened together with 
a life line about our waists, one felt his way carefully ahead, while the 
other followed in his steps at the end of tliCb \iii^ \\\ o^di^iY \Ki ^<^^i)«A^ 
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fall should he break through. In this way we worked back and forth, 
and often, when about ready to give up and return, we would man^e 
to find a wedge or snow bridge strong enough to bear our weight, and 
thus enable us to get to the next block ahead. 

At 2 p. ni. that afternoon, after four hours of most trying work, we 
had made but a quarter of a mile. We had, however, crossed the 
worst part, and had now reached an elevation at whi«:h the crust of the 
snow was beginning to l>e suffitMcutly Htrong to bear our weight over 
the crevasses. From here on the grade was slight, and we reached the 
summit, a distance of about 3 miies, without difficulty. From the 
summit we could sec nothing ahead but a broad, smooth plain of snow 
(127, 128), which seemed to break down abruptly some 8 or 10 niile^ 
ahead. 

I felt that life was too short to permit of taking the chances involved 
in attempting to bring our outfit over the route we had travele<l that 
morning, and we derided to turn ^Jack, unless in some way we cx>uld 
manage to make our way over tlie great l>ench or cataract on the east- 
erly side. This we undertook on our way back, and after many fruit- 
less attempts we finally succeeded in making our way down. While 
exceedingly difficult, this route was free from the treacherous snow, 
and we decided 'to attempt to get our goods over. Our outfit weighed 
somewhat over 400 pounds, which was more than we could possibly 
handle on one trip. We concluded, therefore, to take one-half of it 
and on the first clear <Iay attempt to cross the summit and reach a 
point on the opposite side at which we would cnmp, and from here 
return for the rest. 

The next morning broke clear, and at 9 o'clock we were at the top 
of the Ijench with our loads. From hero on the surface was bare and 
smooth, with a covering of li or 8 inches of snow (133, 134), over which 
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surface was perfectly smooth and ^ivo no ovidi^noo of its tniachoroiis 
nature. 

We were standing at this jioint discuss! nj^r the situation and consid- 
ering what next to do, when suddeidy tiu* surfjuv of the ghieier ])egan 
swaying up and down in a most amazing manner. Atth(» tim<' I took 
this to be an earthquake, due to a fnieture at some })oint in the glacier, 
but later 1 learned that it was the great earth<[uake whicli shook the 
entire country around. A careful survey of the situation showed us 
that there was only one possi])h* way of n^aciiing th(* m{»i*aine, and that 
was sc|uarely down the middh* of the vaUey i)ef<»re us. W<' a<Tord- 
ingly fastened ourselves tog<»thcr with a line aluiut our waists, tied 
our sleds together, and, each carrying a sti<*k with which to span a 
crack and support himself in cast' he went tlirough, we started out, 
trusting we might not meet a cr<'vass(» too wide for th(\se nutans to 
save us if one fell througli. Slipping into uni'xpected openings u\) to 
our knees or our waist every f<'W pa<-cs. and not knowing at what 
moment a large opening would tak<' us in Ixxlily, tra\'eling was uncom- 
fortable, to say the lejist; i»ut tlnTc iieing only one coursi* to pursue, 
we pushed ahe^ as ])(»st we could, and at th<' end of two seemingly 
long hours we rea-ehed tin* moraini'. Here we camped and ])rej>ared 
supper, after which we ex])lored ahead and, to our great satisfaction, 
found that the moniino on which we wen' campt'd contimied along the 
glacier for several miles, leaving little^ (loui)t but that ov<'r it we 
should be able to reach the plain helow. At this time of the year days 
on the summit free from storm and blizzards are i*are, and with the 
question of getting down disj^osed of, the n(»xt matter of importance 
was to get the remainder of our loads over the sunnnit before bad 
weather again set in. 

The next morning found us ready to leave camp at tin* lirst sign of 
day. The sky was overcast, but th(» summit was clear wIkmi w^e started 
out, and we hoped it would remain so. Th<» necessity of picking our 
way carefully had obliged us on th<* previous day to exposes our eyes 
frequently to the int(Mise glare of the snow, and before night we had 
experienced symptoms of snow-brnubuvss, which this morning grew 
rapidly worse in th<» cold wind which iih^w from the suimnit. While 
going over the divide where th(» traveling was good we were al»le to 
keep our eyes covered most of the time*. i)ut oti working on the ]»ench 
it was necessary to use ])oth eves and to ha\'(» tliem uneovered. Hefon* 
we reached the top of this bench with our loads on the return journey 
both of my eyes were all but useless and one of McNeer's was totally 
blind. Whether his other eve would hold out and (Mialde us to get ]>ack 
to the camp was a serious question. With the pros]x»ct of wand<'ring 
about on the top of the glacier in a blizzard, without food or blankets 
and unable to see staring us in the face, crossing crevasses caused 
us little concern that afternoon. In fact, by tW. \A\xi'^ nnvj, '^vA. \v> ^vi, 



124 COPPER KIVEB EXPLOEING EXPEDITION. 

(■revoflses thi' pain in our pycM wum such that neither of iis cared seri- 
ously how soon we foil into one. McNcer's eye, although most painful, 
retained its sight and enabled ua to reach <»mp, where wo took to our 
blankets and did not again loavo them until the morning of the second 
day. We were in an exposed position, and, the blizzard now raging 
threatening to blow down our tent, wi^ managed to pack up and move 
the tent almut a quarter of a mile into the ravine. The next day 
McNeor's eye wiw so umch improved that he decided to explore ahead. 
He returned shortly and reported a bunch of sheep a uiile or two away 
on the mountain side. This was welcome news, and I urged him to 
make every effort possible to secui-o one, a fact which I regretted when 
night came on and he had not returned to camp. When he finally 
did come, aljout an hour after dark, he reported having cached a 
dres.sed (.■arcasH aliout 3 miles ahead on the tmil. He had Ixvoine so 
engrossed in hi.s sheep hunt that he had failed to notice that night waa 
coming on, and in consequence had to take reckless chances iu making 
his way back to camp over the gliK-ier and moraine. 

My eyes being considerably improved, the following morning we 
began piu'king our goods down the moraine, and on the afternoon of 
the second day after had them oiu'o nioi-e loaded on our sleds on 
smooth ice at the foot of the great l»ench. Now that the question of 
getting over the glacier was pnu-tically disposed of, the subject of 
absorbing interest was which river drainage we had reached, the Cop- 
per or Tanana. From the summit we had seen a large open ^-alley, 
seemingly at the foot of the glacier an<l leading off towai'd the north- 
west. Now we found this ^-alUiy was cut off l»y a range of low, 
moraine- like hills, which caused the glacier to turn .slightly to the east, 
and as we tniveled on down we saw more and more of a wide, open val- 
ley leading to the east. The glacier headed directly for this valley, 
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On the day after our arrival at the toot of the glacier wo climbed 
the mountain to the north of camp and got a v^iew of the country 
farther on. To our amazement we found that the drainage of the 
valley toward the northwest was toward and not away from us, and 
that this joined the glacial stream and tlie drainage from the valley to 
the east, and broke through the mountain midway bi^tween the two 
valley's. We were once more in doubt regarding our position, with 
indications fav^oring Tanana dniinage. Through the gap to the north- 
west, however, we saw a large, open valley beyond us, and this, we 
felt, was without a question Copper Kiv(»r Valley. 

We had started with onlv thirtv davs ])rovisions and were al read v 
out fifteen days. In consideration of this uncertainty regarding the 
route l>efore us, I de<*ided to simuI McXeer back to the glacier for 
another sheep. While he was thus engaged I s(»t up our canvas canoe 
and reinforced it with a gunwale, ])rcparing to tnuisfer our goods 
down the stream in it. McXeer left at noon and returned next n(M)n 
with a sheep. The following morning found us sick with colic, and 
we were unable to start; and thus we s^K'nt thnn* days before we dis- 
covered that the cause of this was th(> watcM* we were using. As soon 
as we stopped using the water of a <'l<»ar little brook trickling down 
the mountain side our condition l)cgan to improve, and we were soon 
able to move on. 

The glacial stream was at this time v(M*v low, and we wen* ol)liged 
to pack our goods about l\ miles to a point where a number of 
channels joined ])efore we wim-c a])l(* to use our cano<'. Here we put 
our goods into the canoe and '* linecr' tin* sam<» down the riviM*. The 
river was so shallow and branched so frcijuently that oui* progress was 
but little fjister than })acking. In this way we reaclu'd the* fork of the 
river three days after heaving the camp at the foot of the glacier. 
From here we saw that the riv(*i' tuincd stron<rlv east jind heaves the 
mountain not mon*. than S or lo miles farther on. This h'ft no dou])t 
but that it was a branch of the Tanana. 

It was now Sept<Mnber 18. Wo iigunMl that the portage to the stream 
in the hirge valley to the w(\st could not i)e more than »)<> miles at the 
most, and we calculat<Kl we could make this portage in si^ven days. 
This would give us tifteen days to make the trip down Copix^r Kiver to 
Copper Center. It was evident that our provisions would last hardly 
half that length of tim(% })ut we felt sun* that when wv. ri^ached C\)pper 
River we would soon b(» able to Hnd natives, from whom we could 
secure sabnon; and so, with the sheep which we had on hand, we felt 
justified in undertaking the portage. Our outlit was too heav\' to 
enable us to handle it in two trips, and our exp<M*ience with our canoe 
down the river thus far showed us that it was too small to ])e service- 
able on a large stream. The cano(*. was the only thing we could possibly 
spare from the outfit except a few minor articles, Wv^ thfeVVilc^YVi ^^vi\isA 
to abandon it here. 
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On account of the cotistaot wading in the icfi-cold water for the past 
two days McNeer waa taken with < raiiips, so tliat he was unable to 
move one foot. Nevertheless, wo started out with our patks next 
moiTiing and when we laid them down that afternoon we were not less 
than 7 miles from camp. The next day we put the camp ahead 10 miles, 
and alternating in thia way, the afternoon of the sixth day found us 
within a few miles of a wide valley seemingly ocx^'upied by a very large 
stream. We were now sure that we had reached the Copper at a point 
where it was sufficiently large to enable us to use boats or rafts and we 
thought we saw the end of back packing near at hand. 

From this dream wo were rudely awakened a little later when we 
noticed that the snags on the river bottom pointed in the opposite direc- 
tion to that which we expected. The stream, instead of flowing to the 
westward, flowed east, and after seven days of hard packing we had 
merely reached another branch of the Tanana. The smaller channels 
of the river were frozen over and " mush " ice was running heavily la 
the main channel. 

A week at hard packing had reduced our provisions about one-half. 
It required very little reflection to convince us that we must discontinue 
our search for the Copper Ki\'er and that our comfort and safety 
required us to make our way down the Tanana to the Mentasta trail 
with the least possible delay, as the ice might close in any day. To 
Copper Center by this route was a long trip to undertake on the rations 
we had left, but we hoped to be able to get dried salmon and moose 
meat from the natives on the trip. We had carried with us, thus far, 
canvas sacks and two canvas pack covers, with which to make a canoe. 
Under the existing conditions, we could not afford the time necessary 
to make a canoe and, therefore, concluded we must trust to a raft. 

The next day, Sunday, we returned for the last pack load of goods, 
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him two younger men, sons of th<» old man. Tlu»se had jnst returned 
from a hunt with the (*areass(»s of three, sheep. AVhiI«' we wen» reload- 
ing our raft and pre|xirin^ to go to tlieir eainj), a sudden wind s])rang 
up that whipped up the dust of the flood plain in a manner unlike any- 
thing I have ever seen. The sand in the air was so thick that it was 
impossible to see more than a few rods, and to face it was posit iv<*ly 
out of thequesticm. We cached our ^(hkIs. pulh'd our rafts out of tlie 
water, and hastened to sheltt^r on th(* Imnk. We found the natives 
encamped on the lee side of a hi«rh]>luirt hat otT(M-ed^ood protect ion from 
the storm, and we camp«»d with thiMu. Tliev were exceedincrly hospi- 
table and when we told thiMU wv were short of ])r()visions, they pr(»- 
pared for us all the mutton we could eat. They continued our impres- 
sion that the river we were on was tlie Nalu'sna, the western })ranch 
of theTanana, and we learned that a <fo()d trail h'ads from this point 
to Ralzulnetiis on CopjMM* Kiver. They said they had uiad(» the dis- 
tance in three days' travel without ])acks and in six days with moderate 
pac'ks. 

We endeavored to engage thes«i men as guich's and pai-kers, i)ut this 
was their sheep-hunting season, and tliev refused to go. After sp<Mid- 
ing the night and most of the next day with them, coaxing and making 
all sorts of promises, they tinally cons(»nted to go with us. When we 
were ready to start we found that their camp outfit and provisions 
they were taking gavi^ them ai)out all the load they could carry. We 
went through our outfit again and threw out everything that we could 
possibly leave In^hind. AVh<'n this was done, and we had lightened the 
burdens about 10 or 15 ])oun(ls, we gave them all they would consent 
to carrvand ttK)k th(» remainder ourselves. ( )ur loa<ls were verv heaw 
and our progress necessarily slow. The Tititivivs saw that we wen* too 
heavily laden, and deci(h'd to h^ave behind the greati'r })art of tin* pro- 
visions they were carrying and take j)art of our load instead. rhey 
l)egan begging to Ik». allowed to turn back, and. iinding that I could do 
nothing else Avith them. I lU'omiscMl to allow them to do so if they 
would take us to a point at which they could indicati' to us the trail 
ahead, so that we could find it without theii- help. 

We entered a draw almost exactly opposite the on<' through which we 
hadreiu^hcd the river l)asin, and, aft(»r making aijout s miles, went into 
camp. The next morning it was raining and the natives were unusually 
hard to start. By coaxing, ])r()mising, and threatening W(* finally got 
them started, and made about ♦> mil(\s to the bank of th(» lake. It was 
now so cold that the lake was frozen over, and there wen* sevend inches 
of snow on the ground. Camping was uncomfortable and the natives 
spent a sleepless night, in consequence of which they positively refused 
to go farther. A reix>tition of the former tactics finally started them 
on this, as on each succeeding morning, and w-c reached the Batzul- 
netas on the afternoon of t\n\ sixth dav. Here vf^> iowxvftL^^N^\A\^x^^ 
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saliiinn rucbc» lielonging to our guides and another belon^ng to Sos- 
lota John, an unusually large native, who, with hia family, was camp- 
ing here at this tiuio. 

Vi'v had lieeii informod by our guides that we could raft from Bat- 
zulneta. but wc found the river so low that this was impossible, and, 
a» 11 eoi)se<iucnce, we were obliged to pai-k to the mouth of the Slahna. 
A native, known ns Sanford Nicolai, who was coming down the river 
in a skin t-ano** from his autunin hunt, waa reported to be du« next 
day. We awaited his arrival and arranged with him to take as much 
of our outlit as we were unable to pack at one load to the mouth of 
the Slahna for us. Packing to the Slahna, we built a raft, and when 
Ni<;oliii canit^ along wc followed him down the river. When we had 
gone alK)ut 3 miles <nir guide pointed out a large batteau on the bank, 
and we pulled up at once, especially so as our raft had proven exceed- 
ingly unsteady and too small for its load. Tbe batteau was seemingly 
in good condition and we prepared to launch it. The native objected, 
cliihntng that it belonged to him and another native living some dis- 
tiuicc. down the river. By promising to pay him for it we gained his 
consent to use it. It was a very large and heavy boat and had about 
(i inches of ice in it. Nevertheless, wc managed to get it into the 
water, and, after making a few miles more, we went into camp with 
the native. 

The next morning we started out in g4x>d season and the following 
night we were in <-amp at the mouth of the Chestochena. This river 
had iK'cn attnu^tiiig considerable attention, and I wished to explore it. 
McNecr had left the (^whe in a log house (148) about 25 miles up this 
stream, and to this we decided to go, and, if the provisions were undis- 
turlwd, to take what we needed and make a side trip up the stream. 
If, for some niison. thii f(K)d wa.i gone, we would return and continue 
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of these two men we managed to run (186) to Copper Center without a 
mishap of any kind, and, contrary to our expectation, we reached 
Copper Center that night. 

I expected to find hero either the dog team or some pack liorsos with 
which to make our way to Valdez. Not finding eitlu^r wc» waited for 
Holman, the mail contractor, who was due for six days, <*xpccting to 
get instructions for our further movements. Holman arrived at the 
appointed time but without instructions for its. IIi^ had with him a 
considerable pack train, and intended to send two pack horses back to 
Valdez. I made arrangements with him wh(»reby, in consideration of 
my indicating to his men a trail from Copper C<^nt(^r to Tonst^ia River, 
he agreed to carry a pirt of my outfit to Vaklez. I thert^fore cached 
at this point everything except essentials, such as instruments, notes, 
and bedding. 

The route proposed was a desirabh^ one for my return to Valdez, as 
it enabled me to do topographical work, besid<vs giving me an oppor- 
tunity to look up a route which I considered favoral^le for a i)erma- 
nent trail. AVith tliree men and two horses 1 left Copper Centi'r on 
October 18. We crossed the Klutena at C'0])i)er Outer and, following 
what is known as Cooper's trail, reached Coop<'r's camp that night. 
The distance from Copper Cent(»r by trail is probably about 10 miles. 

The next morning we contimied in a dinn-tion calculated to take us 
along the eastern edge of the mountain. Timi)er was close and after 
a hard day's work we had made not mon* than 8 miles. We had, how- 
ever, reached the foot of a lake several miles long and had movinl well 
around the end of the mountain range. A due south course on the 
next day took us over fine, flat country to Tonsena Hiv(»r. This we 
reai^hed by working down the valley of its northward branch on a 
gradual slope through a long draw and thou following the valley down 
for a distance of about 1 mile to the vallev of the main river. We 
camped on the Tonsena and contimied the next day on our way. The 
lakes were now frozen so that we traveled on them in perfect sjifety. 
The Tonsena River was partly frozen, and we experienced considerable 
difficulty in getting the horses across it. 

It was my impression that the branch of the Tonsena leading to the 
headwaters of the Kanata was the one immediatc^ly oppositi* the one })y 
which we had entered its bottom. Johnson, one of llolman's men, 
with me, has been through this pass andconscMjucMitly was sui)pos(»(l to 
know; so I accepted his corroboration of my impression. After work- 
ing our way out of this valley by gradual slope to the westward, we 
traveled along the top of the blufl*, when night overtook us after hav- 
ing not made over 6 miles. The next day Johnson failed to find land- 
marks and I began to doubt whether this was the proper creek, and 
before we camped that night he also was convinced of this, Thcvo. 

S. Doc. 300 9 
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seemed to be » pass to the southwest, and we decided to att»!mpt to go 
through this in preference to turning hack and going to the other 
creek. 

We had attained a considerable elevation, and it was bitter cold for 
we were camping without a tent or otber protection than a brush shed. 
The snow was about 20 inches deep, and it was not without consider- 
able difficulty that we succeeded in making our way to the summit 
On reaching this wo found ourselves at the edge of a considerable 
valley, extending indefinitely in both directions. It took us some time 
to realize that this was the divide between the Kanata and the south 
fork of the Tonsena. We were fully 2,000 feet atrave it. and when we 
finally reached the valley we found a newly cut trail which we knew to 
be that of Lieutenant Babcock's party. Following this we reached 
Fail Creek that night and the government stable the next night, and 
from there the next two days' travel over the now Goverumeut trail 
took us back to Valdez. 




EEPOBT or ADDISON M. POWELL, GUIDE WITH COPPER RIYEE 

EXPLORING EXPEDITION. 



Dear Sir: After guiding tlio tniil <'utU»rs tlir<)u<rli tho rou<jfhost part 
of the Coast Kange to where station No. 8 was <\stai)lish('<l, I roroived 
instructions from you to further exph)re the (Jakona and ( 'hestoeheiia 
rivers for the purpose of doti^rmining the praeticability of siuuiring a 
shorter route to Lake Mentasta than that ))v wav of the mouth of the 
Slahna. Pursuant to these instructions, I left station No. 8 on Mon- 
day, August 21, 181H), taking; witli nw two liorses. (.)n the first day 
out one of the horses rolled about one hundi'ed f(^et down an embank- 
ment and fell into deep water. 1 succeeded in t^ettin^ him out, how- 
ever, without much difficulty, and found him to Ik* comparatively 
uninjured. 

On the evening of August 22 I reached Quartz Creek Divide. Hero 
I met F. J. Date, of Elkhart, Ind. He claimed to bi* familiar with 
some of the country' I was to explore, and as he seenu'd to be (food at 
roughing it I employed him to accom])any me jus an axman. 

On the 24th of August I crossed the (Quartz ('nM»k Divide. On the 
summit we encountered a seven* hailstorm. That night w<^ sto])ped at 
the Quartz Creek mining camp. Hut few men were mining hen*, and 
although they had 5?5()() or J^OOO worth of coarsi* gold dust, they claimed 
it was not a shoveling proposition, because of the numen)us large 
bowlders encountered. 

On the 25th of August we swam our liorses across the outlet of the 
Tonsena or Archer Lake, reaching Twin Lakes, on (irayling Creek 
Divide, about midnight. 

There being good hors<» f(»ed at Twin Lakes, 1 rested the stock and 
remained there until the next day. Therc^ also ap]x*aivd to be good 
trout fishing at this spot, and 1 caught several grayling with a fly hook. 
With my solar transit I took the sinrs altitude, and found that we were 
61^ 45' north. Here we cam<^ across the grav(» of a prospector who 
had died on his way to Quartz Creek during the rush to that pla<e last 
winter. 

On August 27 we camped on (irayling Creek. Near by we found 
the grave of a disappointed prospector, who had killed himself during 
a spell of despondency. 

On August 29 we swam the horses across the Klutena River. At 
this place was stationed James Garrett, of the Fourteenth United 
Statea Infantry. 



132 COPPEB KIVEB EXPLOKING EXPEDITION. 

On August 31 1 reached Copper Center, ut the mouth of the Kliitena 
Bivcr. This town was composed of log cabins built by prospectors. 
While here I succeeded in getting some old rusty bacon, some musty 
flour, and salt. I counted on getting supplies here, l)ut, owing to the 
scarcity of edibles, was disappointed. It was evident that I would 
have to depend some on the game I might chance to kill with my 
revolver during the trip. 

At Copper Center I met Messrs. Rice, Wood, and others returning 
from Forty Mile. 

We felt a heavy earthquake shock on Sunday, Septcinlwr 3, at 3 p. m. 
After i-ealiziiig that it was an earthquake I looked in the direction of 
Mount Wraiigell, which had not been smoking much for several days. 
At thia time it was smoking very heavily and had juat discharged a 
large amount of lava, wliich descended the northwestern slope for sev- 
eral miles, appearing to have melted deep gorges in the snow and ice. 
The next day the wind drifted the snow over the blackened area. 
Mount Wrangell continued to smoke with unuaual animation for tho 
i-est of the season. 

Monday, September 4, wan spent in lufting and swimming the horses 
a«TOS8 the Tazlcna River. Here we met about a dozen Indians and 
camped with them that night. We found them to be a jovial and soci- 
able lot. They claimed they wei-e Gulkana Indians and lived near the 
Gulkana I^ke; that they were on their way to Copi>er Center to trade 
skins for muck -amuck. They expressed some fear that with too many 
whit« men in tlie country starvation would come to them. They said 
that nearly three yeai-s previous the majority of their numl^er on the 
(iulkana Ijake had starved to de^th during tho winter. I explained to 
thent that as there ivere no white men in theii' country at that time 
they could not have been the cause of the calamity. I also told them 
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west for th<^ puri^osc) of exaininiii^ the fouiuhition for a tniil between 
the Grakona and the ChoHtochona riv(Ts. After traveling over prairie 
ground and winding Iw^twern hik<»s for alxHit 1:3 milrs T nuniH'd in 
sight of the (mkona Kiv(*r. 

Our course for tlie next live djivs was m»nerallv between north and 
20^ ea«t of north. The higher the ground and the* farthtM* away the 
Copper, the more were the hikes and swani])s encountered. It seemed 
impossible to tnivel more than S mih's a day. W(» crosstul nuU^s and 
miles of tussocks, large and shaky. Our horses b(»canie exptM'ts in 
stepping from one to another, a faihin* to hind on thcni causing them 
to flounder in the min» lM»twe(Mi. We foHowed an old Indian trail, 
passing an alnmdoned vilhige, wh<»n» signs wovr writt«Mi willi ciiarcoal 
on a ca4'he* |>ost indicating that two men, two wonuMi, and llin'e chil- 
dren had gone up the river, ]miss(hI tlirough some timber, crossed the 
Gakona, and were hunting in the hills. Tlie miMi were ])ictured as 
having guns. These Indians hav«' a systematic sign languagt*, easily 
deoiphei-able. 

On ScptemlHM' VA we campc^l on tin* foothills of tin* dividt* betwec^n 
the Copi)er and the Shushitna. Here we found tine feed for the 
horsi^s and frightened a moos«», which ran out of the divide. 

We changed our course to 8o east and spent two days in reaching 
the headwaters of the C'h(»stochena Hiv(»r. We traveled over high 
rolling gnmnd. In some* places wliere the ground was n(»arly level 
we found it so soft that it was with m-i^it ditlicultv that we could 
travel 8 miles a dav. At one time all our horses JM^'ame mir«'(l and we 

ft 

were obliged to unpack and assist them to wjilk for hundrecls of yards. 

Just Iwfore we reached tin* ( 'lnv^tochcMia wi* came across nuile tracks, 
sup])os(»d to have been mad*' by the exj)loring exj>e(lition unch'r Cap- 
tain. Glenn. 

We camped for two days on the ChestcK'hcna, about S mile-^ from the 
glacier. During this time it snowed about ."> inches. Thi'< ghu'ier is 
a large one, and from it How two })i"anclies of the Chestochena. as well 
as the east fork of thc^ (Jakona. I was informed bv an Indian, known 
as (lakona Charl(»v, that tlu* noi'tli fork of the Toke also has its source 
from this glacier at a point where it extends t<> the north side of the 
mountain. 

On Saturday, the HIth, we moved camp about '2 miles above Chesna 
Creek, which Hows into the C'hestochena at a point about s or \) miles 
from the source^ of the west fork of th«' (liestochena. IIei-(» were 
located a number of mining cam])s. A Mr. l)emj)sey had discovered 
placer gold here, and he, together with ^lessrs. Ilazlett and Meals, had 
located a few claims just bcdow the rim ro^ k of th«' canyon. Five 
Swedish citizens from Mentasta Lake, hearing of the tind, hurried to 
the place andhn'ated all the creek. 1 washed out ten pans of dirt here 
that averaged 6 cents to the j)an. (Sold wwa iovwwV o\\\n \\\ VX\v\ ^?^^x'i^s^» 
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of (.'lay, and rh but alxmt Imlf of the ground was uomposed of clay 
I suppose the true avenge vftm about 3 ceDb^ to the pan. I prospected 
to a depth of 5 feet and did not go to bed rock. I believe this claim, 
being favorably situated, will pay; but as it costs about Jl per pound 
to get provisions into the place, it would necessarily have to be very 
rich. It will take the work of anotlier summer to deteiiuine the extent 
of pay dirt and its value. The gold appeared to have been of a leafy 
character, A'ery dark in color. 

I explored to the head waters of this canyon to see if it was possible 
to find a piis.s leading to the liead watei's of the Tok, but found it 
encouijjassed with high, r^;gcd mountains. From the top of these 
in<nintains a level pass was plainly seen, leading from the middle fork 
of the Chestochena to near the head waters of the Slahna. I easily 
recognized a place on the east side of the Slahna where I had }}een 
during the summer of IS'JS. This pass leads to another pass that 
would reach the Tok from the Slahna, about 10 miles north of Mea- 
tasta Pass. 

Ah it had been almost continually .snowing and blowing from the 
northeast, and as our horses were very weak., 1 decided to start for 
Valdcz on Septemlw-r ii». 

The mouth of Chesna Creek, as near as I can determine, is in lati- 
tude ttS*^ 4' north and longitude U5° '20' west. The Obestochena River 
descends from N. 15'-' W. from its source, from which direction we 
follow it about 9 miles from the Chesna, where the middle fork of 
the Chestochena comes in fixim N. ^0'^ E. One mile below this fork 
we find the river bears S. 25^^ E., which (wui-se we follow for 13 miles 
to where the east fork comes in from N. 20° E. The course of the 
river from this point is S. 30" W. for 4 miles, where it turns to 
S. 10° W. for 4 mile^, then S. 14° E. for 4 miles, where it empties 
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groiiso or scjuirrel, killed with my revolver. Here. I suw tniek^ of 
snowshoe rabbits, but found no ni})}>its. 

On Octol>or 4r we ti'aveled for al)out 10 niilc»s juid cainped on Tana 
Creek, which runs S. 1^5 W. The pniiriivs here w(Me covered w ith 
fifood feed for the horses. In ISIKS tlu^v were burned bv vou with a 

^j * ft « 

view of improving the ([uality of the feed, and in my opinion the feed 
waj< much Ixitter on the l)urned portion of the prairie. At the* mcmth 
of the Tana Creek, where it empties into th(^ Coj)per, I re<'o<jfnized 
the old burying ground of 1898. The little llu»,^s, mostly ImndktMehiefs 
tied to sticks, were still flutterinj^ in the bi'eezc\ There were three 
new graves. Kulkena John informed nu* that all the mule members 
of the family who once lived th(M*e had di(Ml durinjr the last winti^r and 
that the three women were bein«if eared for bv the (iakona Indians. 

On the night of October (J \vv were camped about .*> miles below 
the mouth of the Kulkena River. While there two Indians cann^ into 
camp, the first we had s(M»n on our return trip, as the Indians had not 
returned from their fall hunting trip. We told them we had nothinj^ 
to eat, having fed all our Hour to our horses. They cheerfully divided 
their dried salmon with us. Thev drv tluMi- salmon without salt, and 
the half-rotted stuff is very repulsive to a white man unUvss he is in an 
almost starving condition. We were vc»rv glad, however, to g(»t the 
salmon, and I must say we r(4ish(Hl them. 

On Octoljer 9 we managed to n»ach Copper Cent(M', having eaten 
but two pheasants since our meal with t\ny Indians. At CoppcM* Cen- 
ter, where there were a thousand or more men the year before, we 
found one man running a trading post. Ib^re W(» ol)tained sonn* ])ro- 
visions and flour for our horses. We k(»pt moving every day, as we 
were afraid of winter closing in on us while on the Coast Hange. 

The night we were in CoppcM* Center tlie theiinomettM* r(»gistered 15^ 
below zero. It wjus a ])attle with the elements from hen* to Valdez. 
W^e found the snow about a foot deep on (irayling Creek Divide, and 
as the wind was blowing hard we were content to crawl into our sleep- 
ing bags without supper. 

On Octolwr 14: we attempt(»d to cross Quartz Cr(M*k Divide*, ])ut were 
compellexl to camp within a mih» of the sunnnit, in ;> fiM't of snow. 
Here we again fed the last of our iloui* to tlu* horses. The snow was 
so deeply drifted and still' that the* next day's work was s«'ViM'e. Wc^ 
bad neither supper nor breakfast, and all three of our horses were 
down before we had gone KM.) yards from where we had spent th(» 
night. One hors(» gave out and I could not get him to make another 
effort, and as he could not live I shot him. We succeeded in making 
the divide about noon. It was but 3 miles down to th(» (Jovern- 
ment trail, and good traveling. The trail heie does not cross the 
Quartz Creek Divide. Wc* had part of a salmon on which to exist 
until we reached station No. 3, on Octobev \a . Ow^ vil va^x Vvs^^v-^ 



13fi COPPER RIVER EXPLORINO EXPEDITION. 

bet^mc exliaustod, tiiid on tlio 18th I took him sonic flour from station 
No. 3 and led hini \nto oimp. 

On October 19 I crossed over Ixiwe River Divide, but the horse gave 
out near the summit and I was compelled to leave him. We succeeded 
in getting one horse over, Itlanketed and fed him some flour, and again 
crawled into our sleeping haga supperless. The next morning Dnto 
took the horse down about 2 inile» along the trail to a place where 
he could build a fire and make some coffee, while I went over the siun- 
mit to see if it was ixjssihle to save the other horse. Twice the wind 
blew me off the summit, but when the wnnd caned for ii minute I suc- 
ceeded in walking over with little effort. I foimd the horse dead, 
covered with the drifted snow. It seemed to be an unusually windy 
day. Returning, I found Mr. Tiatv in a sheltered place near the foot 
of the mountain, where we enjoyed some coffee. Here the snow was 
blown off the ground. Our horse found a good feed of oat^, left liy 
some previous party. 

On Saturday evening we i-eached station No. 3, where we were well 
cared for. We reached Valdcz on October 22, in an almost exhausted 
condition. I am satisfied that but for the trail built by you through 
these moimtainsJ woidd have perished by the wayside. No more 
laudable undei"taking for the benefit of Alaska could l>e conceived 
than the development of its apparently unlimited resoiirccs, the open- 
ing up of an unknown and unexplored region, and making possible 
what was heretofore considered iinpossil>le by the prwtpector— by 
building the trail from Port Valdez t« the Yukon, 

1 beg to suggest that the general course of the trail from where it 
nows ends should be alwut N. 20* K. var. N. as' 30' E. until the 
Chestochena River is crossed. This will carry it aloTig the west side of 
the Copper itivcr, dry footing, with the intention of crossing the Klu- 
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and with this range, but of low grade. l'h(»y earrv little gold, iron, 
and considerable lead and silver, with sulphides of copper. I also 
found some spectacular iron and some placer gold. 

I have great confidence in the future developments of the miiK^ml 
resources of this region when made accessible by a ])ublic highway. 

TIIK CorrKR RIVER VALLKY. 

This valley has the ap|XMirance of once having breii a vast inland sea. 
It has a gnivel bottom to an unknown (le])th and is geinM-ally undu- 
lating and covered with a heavy growth of s])ni(i\ Its cliniatt* is 
pleasant and drj' in sunnner, cold and dry in winttM*. SunnncM* and 
winter in this region com(» vory suddenly. According to a weather 
record kept })y H. M. Stewart, formerly of Roclioster, N. V., the 
temperature varied at Copper Center in the spring of iSiM) from :{(> 
l>elow to 20'':' a})ove zero in t went v-f our hoiir^. This chaiiL't* was sub- 
stantial; birds begiui to arrive and sing; tlowcMs to bloom, and tlnM'c 
was no frost. In parts of th*» valley when* th(» soil is sutliciontly dry 
and where the moss and timl)er has b*MMi burmvl is found a V(»rv h(»avv 
growth of nutritious Imnch grass. Owing to this and the climatic ron- 
ditions of the vallev. 1 })elieve that wheat could b(» successfullv raised. 
The dry atmosphere, the long, warm days of sunnner, the light snow- 
fall in winter are in dir(»ct contrast to the* dami) suninuMs and heavv 
winter snows of the coast. It is evid<»nt that the (\)])per Kiver Vallev 
Ls at least 25^ warmer in winti^r than the vallev of the Yukon. 

liirfljifmmd in fhv (hjpjhr Rlrtr Valhij. Wi(lg(»on, summer, mal- 
lard, green and bhu* wing(»d teal ducks: black duck (very larg(\ 
with blue, flat bill); gn»})(»; loon; black or jack sni])e: field or high- 
land plover; grouse or spruce hen, which an* smaller than the Paciti<* 
coast grouse of lower latitu(h\^, have no feathers on th(Mi- fiM't, and 
remain in the tre(\s as long as th(» snow is on the* ground. TIk^v an* 
not hootei-s. 

InnecU foxtml In fh** Cnpjur li'trrr I'^^/ZA //. — B(»etles: A vjiii(*ty of 
small beetles are found. Ants: Small red and hiack ants ai'c found in 
dry, sandy ground. H(*es: There is a small humhlelxM', which acts 
and looks verv nuich like a honc^vbee; in fact, it would 1m» common to 
mistake it for a honc^ybee, as has been done by otluM* (*xploi'ers. I 
myself have not seen a honey l)ee in Co])])er Kiv(M- Vallt\v. These 
little ])umble])ees live in the high, dry banks of stn^ims. Our horses 
were frequently attacked by them whih' traveling along tin* high banks 
of the Copper. 

Mammah found '!n fhr (^opjur Rlvrr Val/rt/, — ^Ioos<*: Very scarce 
and wild. Caribou: To be found in small di-ov<\s or families in the 
foothills; not very plentiful. Mountain sluM^p or ])ighorn: (^uite 
plentiful in the old Alaskan Range. Mount^iin goat: Found near the 
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tops of the Coast Mouiitaine. Silver-tipped grizzly; Found in the 
valleys and motintains of the interior. White spot on throat; tip ends 
of hairs white; inner coat black. They are very ferocious and give 
chase to man in defense of their young. 

HOKNKKY. 

No route exists that equals the grandeur and beauty of the scenery 
found on the trail from Valdez through the valley of the Copper to 
the Xanana River, Alaska. It is a treat to the lover of natural scenery 
to hie himself away to the pleasant retiessos of these Coast Mountains 
on a warm summer day and drink nectar "fit for the gods" from the 
cool streams. He can almost persuade himself that littln gnomes have 
depa^^ited diamonds therein to enhance the beauties thereof. Preci- 
pices — perpendicular walls reaching to astonishing and dizzy heights, 
where tJie ei^let is taught hi.'j first lesson — loom up before you. We 
find ourselves vainly endeavoring to comprehend the immensity of 
these grand and sublime surroundings, trying to realize that the vast 
waterfalls pouring over the bluffs with continuous roar are fed by 
melting snows and glaciers far above and miles away. Truly this 
Coast Range is one vast coUei^tion of waterfalls. They roar you to 
sleep, i-umble in your ears until you awake to feast your eyes on their 
spreading spray and, speechless with admiration, yon statid and gaze 
at the beautiful and variegated colors of their rainlMws. 

AuDwoN M. Powell. 

(^pt. W. R. Abercrombie, 

Secuiid ('nlted iStatr« Infimtry^ 

ContiiMnding Copper Rii'er Kcplorimj Expedituni. 
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The southern eoa.st of Alaska affords vc^ry few <j^ood harhors. This 
appears to be greatly due to the fact that all strranis emptying into 
the ocean carry vast quantities of silt and earthy matter, which, quickly 
depositing as the ocean is reached, forms lumierous deltas and tills up 
the neighboring coast line to such an extent that sufficient depth of 
water for ordinary vessels, especially at low water, is stddoin ohtaiin^d. 
From the shore liack into the intcu'ior the coast ranj^e ])rcs(Mits f(»w 
pra<*ticable routes. Nearly all the canyons and drainatjcivs alon«r these* 
mountains are tilled with ice and wh(»re t\w natural routes into the 
interior, as a rule, would he found, an absolutely prohilTitorv condition 
for travel exists. The stupcMnlous mass(^s of mountnins and ice-filled 
canyons and valleys ]nwk of the e^recMi wooded islands alone^ th<» sea- 
coast, while forming probably the «jfrandest sccMierv on this contint'iit, 
gives no encouragement to the* exploi'er or engineiM- in search of a 
practicable route for a railroad into tln' interior of thc^ country, com- 
bined with that of stjirting from a good harbor. 

GENERAL DESCRIPTION OF KorTKS FROM SFATTLK, WASFI., TO SKA(JAVAY 

AND VALDKZ, ALASKA. 

The route from Seattle to Skaifwav, commonly calhnl the inside* 
passage, is well known from the fact tliat most of the Alaskan and 
Klondike trade has be(»n conducted this wav. Tntil recentlv it was 
thought that the futun* developmiMit of ccMitral Alaska would be <jfov- 
erned by this route, which passes throuiifh some 4(M) miles of foreij^n 
country, and, therefore, subject to government over which the* United 
States has no control. The discoveries made reccMitly at Valdi^z, Alaska, 
of an excellent harbor, and the practicability of a *^ood railroad lin(», 
from this point to the Yukon Hiver and {ho <rold country of tin* Xorth- 
west, makes the <*om])arison of the routes invc)lved one of t^freat com- 
mercial interest. The chief ol^jections to the inside* passa<((» are its 
impracticability for sailinjif v(\ss<ds (the chcMipivst method of frei^fht 
transportation), the dan<^ers to navipition of tin* tortuous narrows and 
delays caused by being obligtnl to wait Jit<*ertain places for a favorable 
time of tide in order to make the passage. A high mte of insurance 
is maintained on vessels and cargoes taking this route. Its value in 
the future will probably Im mainly that for local friMght and tourists' 
travel. The prevalence of dense fogs along this coast makes the nar- 
row and crooked channels t»s}M*eially daugeA'owA lot \\vv\\^\av>\\. 'Wi^^ 
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chief guidp, ior t!ie pilots is the echoes from the neighboring hills 
when the whistle is sounded. In Seymour Narrows, on the east side 
of Vancouver Lslnnd, the velocity of the current reaches as high a rate 
as 30 mileK per hour in the spring tide, while at all seasons st^jiiiiers 
wait for a favorable time in the tides t« niako the passage. The swift 
ciiri'cnt in the narrows is cjvused }iy the flow of the tides in the Gulf 
of Geoi^ia on the south and Queen C'harlottc Sound on the north, 
being suddenly forced into the very narrow passage connecting the 
two large bodies of wat^n-. The outside or open-soji route to Valdez 
Bay is entirely different. After passing through Puget Sound to the 
ocean a direct courses is laid for Meiklejohu Straits, the entrance to 
I'riiK* William Sound, at the liead of which Viildez is loi-ated. Maxi- 
mum speed can l>e maintained at all times by this route and freight 
carried to Alaska at the mininmm price, which will exercise the greatest 
influence on the fitture welfare and development of the country. The 
distunce from Seattle to Skagway is 1,(150 miles; from Seattle to Valdez, 
1,250 miles. This difference is practioiUy offset hy the unimpeded 
passive of the outside route. Valdez being 415 miles west and 120 
miles north of Skagway, this port is that nuich nearer centi-al Alaska 
than Skagway and iW miles nearer liy railroad to what is known as 
the Forty Mile rauntry. The ruling ipiestion, however, being cheap 
freights, the element of fast time is not so important a matter )is that 
of furnishing supplies to niiner.s and prospectors at the lowest prices 
possible. Insurance rates afford n fair index of the comparative safety 
of the two routes, tho.se on the inside jJiissjigo I>eing double that of the 
outKide passage. 

VALDKZ BAY. 

Valdex liay (88), situated at the head of Prince William Sound, i 
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hastily built there is <biiiger at any iunv of Imvinjr tho hiiiKlinj^s swept 
into the bay by the swift and quiekly chan^injj channels fonned })y the 
numerous streams flowing from uiu'ertaiti and ever-(han<ifiiit( parts of 
the inmiense Valdez (ihicirr, situated sonu» 4 miles north of the town. 
An oi.'icurreiice of this nature would doubtless cause the loss of many 
lives. 

TllK KAlLnOAl) KOITK. 

It appearing therefore* that the only practieal>le ])oint for establish- 
ing the basincss of this port was on tiie south side of the bay, a pre- 
liuiinarv examination of the country from hen* was nmde to determine 
the ]x»st route from the harbor to th«' summit oF tin* abrupt coast 
range. This iiinge of mountains alon*! tin' coast appears lik(» a barrier 
to the int*»rior, and consists of a succession of hu<i'e pinnacles, com- 
monly called a saw-tooth ninge, with the depressions filled with vast 
masses of ice, forming glaciers which extend at tinuvs into the sea. At 
the sight of tla»s(» glaciers, tilling the canyons and coming well upon 
the sides of the UKmntains, it is ditlicult to conceive of a more foi-bid- 
ding and impractical >lo country to locate a railroad line a<'r()ss. A 
quick glance at the surroundings of th«» harbor assures on«» that up 
Lowe River the only possible route exists, and (his at first sight 
api^ears anything but promising. IlowevtM*, as one journeys up the 
brosid smooth vallev of the river for some 12 miles, the countrv shows 
itself built on a largei* scale than fwst appeared. The up])iM* end of 
this vallev seems to ]>e surrounded hv hii^h mountains, but on reach- 
ing the extreme end ji canyon i^ discovi-red coming in sharply from the 
left, and the mountain i*ang«' is found split down to n(»arly a levcd with 
the outside vallev. This «^orge has heen named Kevstonc* Canvon. It 
is *^ miles in length and connects the upper and lower valleys of 
Lowe River. This upper valh\v is similai* to the lower one in that it 
is brotul and tlat and covered for the most [):irl to a considerable depth 
with grsivel suit(»(l to make the best roadl)ed or l)alla-;t for railroad 
pui1>oseK This Hat is conmioidy kiKnvn as Dutch Valley, and is 5 
miles long by about 1 mile in width. At the upper end Lowe River 
is found to have made a small canvon tor itself, which extends som(^ 
10 miles to the head of the str(»am. At thi-< divide, calh^d Marshall 
Pa.ss, the drainage basin of Copper River is reached at an idevation of 
only 1,700 feet a})ove sea h^vel. and the coast range is passcMl. The 
approach to this sunnnit on the north is a broad tal)h»-land interspersed 
with numerous little lakes. Bevond this sunnnit tin* route would fol- 
low down Tasnuna River on the north sidt*. to Chopper River, and 
thence up that stream through Woods Canyon to the great open val- 
ley l)eyond, from which points on the Tanana Rivei", Forty Mile, and 
the Yukon are reached with comparatively light work and easy grade. 
From Dutch Valley, however, on Lowe RlveT, Yt>N\i^ AR,^\MVivi,\>vi:$\.,^v^ 
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order to save distance mid !iv<iid the heavy woi'k in Woods Cenyon 
on Copper River, to make the eliiii)> to Thompson Pass, where the 
trans- Alaskan trail croaaea the divide, and proct^ed from here in a 
more direct route across the western drainage of Copper River, hold- 
ing the elevation obtained and avoiding the heavy rockwork, low ele- 
vation, and greater distance involved in the route to Copper River Wa 
Marshall Pass. 

The development of the fountrj- in the future will probably neces- 
sitate a railroad line over l>oth routes. The line as surveyed has been 
so placed as to couimand both routes without loss of distance or grade. 
From Dut4:h Valley to Thompson Pass the elevation to be overcome is 
2,000 feet. Fortunately for the success of this niute, the side wall of 
the valley is formed l»y a succession of flats <-alled "Iwnches," which 
are from 50 to .'lOO yai'ds wide and atford a most excellent opportunity 
to support a railix)ad line and furnish all the room desired to develop 
distance and rea<^h the summit with practically an v grade desired. An 
examination of the country from Thompson Pass down to tide water 
shfiwed two ]K)ssil>le routes, one In'iiig a supported linedii-ect from the 
summit to tide water, the other by developing a line along the benches 
until the valley of I^owe River was reai'hed, fn>m which point the 
water grade of the stream would lie followeJ to the bay. The direct 
route from the suumiit down, while alwut ti miles shorter, involved 
engineei'ing features of such magnitude that it was quickly abandoned. 
The main features of this route would l>e the crossing of several glacier 
streams, requiring bridges of spans varying from 600 to 1,000 feet in 
length and 700 to 800 feet alKtve the streams, as well as costly rock- 
work along the steep cliffs, unavoi<Uiblc in establishing any practicable 
gradient. 
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line may demand. The next 1 1 niik>s is ])nu*t]ru11y all tun^'iit, and 
follows up the valley of Ix)we River. The work on these se(*tion» 
J8 all in emhanknient and extremely li^ht. No lill ju^ deep as 10 f(»et 
occurs, and an avem^e embankment of 4 ftM't places the roadbed saf(»ly 
above the highest HwkI. The material for niakin^^ the till on this 
stretch of line consists of loose ^ifmvel, unliniited in <juantity and con- 
venient of aticetis. On section 3 tht* lari^^est bridj^(» on the* line will }>e 
required for the crossing of T^owe River. I'his stream tlows from 
10,000 to 12,000 cubic feet per S(M'ond in the high-wat*'i- season, the 
volume of water gradually decreasing until late in th(» fall, when the 
flow has reduced itself to *M)0 cubic f(»et or less per second. 

In providing for the maximum flow a bridgi* consisting of two spans 
of 200 feet each is recommended. From section »^ to the })eginning of 
section 14 the line is located along the north side of the valley and 
crosses several side channels of the river. The flat through which the 
river runs is fully a mile w^ide on the av(*rag(\ and h(T(» the stream has 
been accustomed to make its own channels at will, sonietim(\'^ spread- 
ing out in numlwrless channels and again confining itself to a single 
passage. The valley is so wide* and the drainage ]>asin of Lowe Riv(»r 

so comparatively small that the flow of the stream can ntn-er cover the 
entire valley. In a few places dikes should l)c constructed to guide 

the water awa}' from the roadbtnl, wln^re it will soon cut a permanent 
channel and be no menace to the lailroad. The material for the fill 
should Ikj borrowed from the north side of the lin(% away from the 
river, leaving a berm or tin* natural surface^ of the ground foi* a dis- 
tance of 100 feet from the })ase of the embankiiUMit. This will form a 
channel for all the side drainage in this locality, which will be guided 
directly to the bay, thus saving any bridges or openings from section 
3 to section 14. Sections 14, 15, and U> are in Kevstone C.'anvon and 
constitute all the canyon work of thc^ entire line t() the sununit and for 
a considerable distance beyond. In Keystoiu' Canyon the mother rock 
of the countr}' shows up to good advantage. It is all slate, as is tli(^ 
case with all rock observed on the line, its cleavage is ntnirly vertical 
and easy to drill, exce})t where small si»ams of (juai'tz exist. The slate 
rock on the scmth side of th<' summit is firm and solid as a I'ule. but 
on the north side it is very much disintegrated. The c<Mistruction of 
the line through the »^ miles of Keystone Canyon will be fairly heavy 
canyon work, somewhat similar to the av<'rag(* of the work through the 
Black Canvon of Gunnison River, on the DenviMand Rio (irande Rail- 
wav, in Colorado. The bed of tin* canvon varic\s from 1(H) to 500 feet 
in widtli. There were no marks of v(»ry high water in any part of the 
canyon — in fact, the vegetation growing on tlu> low Imttoms, consist- 
ing of grass, brush, and trees, indicates that, as a rule, the water does 
Bot rise more than 4 feet in nearly th(». whole length of the canyon. 
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Keystone Canyon is entered by going thi-ough a low pass in a spur 
divide, which forms the wast side of the mouth of the canyon. This 
shortens the line, saves very sharp curvature, and places the roadbed 
safe from the wash of the river. The west side of the canyon fur- 
nishes the better route to near the head, as the east wall is more abrupt 
and would require the heaviest character of rockwork in order to cut 
a roadbed along the almost pei-pendicular slopes. The line therefore 
follows the west side to the head of the canyon and is located for the 
most part on the talus foiiiied by the loose rock at the foot of the walls 
and a))out 15 feet al»ove low water. The sidehill or side-wall cuta 
will make ulK>ut two-thirds of the fills, the balance of the material 
being obtained from the gravel bars, which, as a rule, are well above the 
water line and close to the roadway. There is but little side drainage 
to the canyon, and this is easily provided for by small culverts, with 
tlie exception of Waterfall Creek, which crosses the line on section 14. 
This little stream forms a beautiful cascade, with falls of several hun- 
dred feet in height, and finally buries itself in the loose rock at the ba^ie 
of the canyon wall. Some 50 feet distant from the line this stream will 
re([uire a bridge of three 16-foot spans. The profile of the line through 
the canyon shows short cuts and fills and sidehill work to prevail. 
For a quarter of a mile, alxmt the middle of the canyon, narrows are 
formed by the side walls being nearer together. Here heavy rock- 
work is essential, and the abrupt walls for 50 to 75 feet in height will 
have, to !» cut down in order to secure room for the roadbed. At the 
head of the canyon the river, dashing against a perpendicular wall of 
rock, is sharply deflected to the left for 600 feet, and then gradually 
assiuues its genenil direction, whi<'h it follows closely to the mouth of 
theciuiyon. This abrupt turn in the river necessitates a crossing of the 
streaui, which requires a span of about 150 feet and a sharp cut through 
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a bridge, consisting of two spans of W and 24 feet, supix)i'ted on stone- 
fiUcd cribs, and 10 feet al)ove low wat(»r (46). This will require a 
bridge of 75-foot span for the railroad. As all the hiid^^es on the 
military road successfully withstood the hU^h wjitiM- of ISHU, this fact 
is considered of considenihle importance in furiiisliin<^ data from 
which to estiiblish the grade line and length of span neec^ssary for the 
railroad crossing. The light gnid(» so far maintained of 50 feet ]H»r 
mile or le^s ends on section !!♦ and a hc^avv-irrade division Ix'trins the 
dim)) to the summit. Near the foot of this heavy grade (he last gla- 
cier stream is crossed (62). This will nnjuire a l)ridge 150 feet long. 
The grade from here for 2 mil(\s follows closely the military road, 
then swings to the right along a fairly smooth side hill and approaches 
closely the outlet of the upper canyon of Lowe Kiv(u-. This ]>art of 
the line, consisting of sections 11) to 22, inclusive, gives companitively 
light side-hill work, the classilication in cuts being one-third loose 
roc*k, one-fourth solid rock, and the })alanre pick and shovi'l work. 

On section 22 timb(?r line is reachtnl at an elevation i,05o U'vi above 
sea level. From this point to the sunmiit the line follows up the 
benches, making turns on th(i broad parts of the tlat and gradually 
supporting to the next bench above. All the work from section 22 to 
sei^tion 30 is practically side-hill ex(!avation, with light cuts and tills, 
except at the points of swinging on to tin* Hats al)ove, when* a f(»w 
cuts 10 to 20 feet deep and about 200 feet long an* unavoidable. 

On sections 25, 27, and 30 crossings of a side di-ainagr* are mad(\ 
which will require trestles from 50 to 7o fe(»t in height by from loo to 
150 feet in length. These are the highest bridges on tlu» line* and can 
be replaced in the future by culverts, as the drainage basin in\ olved 
is of limited area, so that no great volume of water has to Ik* pro- 
vided for. The benches crossecl are cov(*red for the most part with a 
dense growth of alder ])rush. which extends u[) tin* sides of the moun- 
tain 1,000 feet above tim])er line. From hen* to the summit moss and 
grass are the only vegetation grown. 

Fromsex'tion 30 to Thompson J^lss,o^l s(*ction 32, the route conforms 
to the second bench from the sununit, the slopc^of which is practically 
that of the grade adopted and consecjuently a light till, (*asy work, and 
curvature is here obtained. 

On section 32 the crossing of the sharp ridge of the sununit is made 
with the gnide line 12f> feet low(*r than the pass. This ne<-essitales a 
tunnel from 400 to 500 feet in lenjifth and starts the line* well on its 
way down Ptjirmigan Creek, a tributary of Tiekell River, one of the 
principal streams flowing into Copper River from the w(*st. 

To find a practicable line from tide water over the summit of the C'oast 
Range has always l>een considc^rcHl the key to the interior country, and 
this, in connection with a good har})or for all kinds of vessels^ ii^ vflvvvt 
has heretofore ])een undiscov(>re(l m syntAi ot \ii\i vvv\.t\\v>^^\\\\^vv^\\\\\^*C\s^ 
S. Doc. SOG 10 
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search inadc for Hume, Beyond the Coast Range the interior of 
Alaska from Thompson Pass has been reported hy all explorers as 
presenting no great obstacles for the location and cunstruction of a 
railroad line on reasonably light grade, good alignment, and moderate 
cost of construction. 

GACOE OF RAILROAD. 

To reduce the cost of construction on this i-ailroad route to a mini- 
mum, it is recommended that the line bo constrm-ted on a 3-foot 
gauge. There is no question in Alaska of a connection with other 
railroads having a different gauge, where transfer of freight is essen- 
tial. The vital point is to build a good line, first, upon the best loca- 
tion the country affords ; secondly, with as little money as possible 
invested, so that the line can be operated to good advantage and sup- 
plies moved at the minimum cost. It is conceded that the paying 
freights on a narrow-gauge line bears a greater per(«ntage to the load 
moved than is the case on standard -gauge routes. In the grading of 
the line a narrower roadbed is assured, and this alone makes a vast 
saving in quantities and cost, while lighter ties and rails will reduce 
the cost greatly at a time when the facilities for moving freight 
cheaply to this country and the inside of Alaska is in its infancy. As 
the grades and curvature of the line, ha located, are so light, a change 
could be made latci' to standard gauge, if desired, without any itltera- 
tJon in the location of the line. 

00UPAR130N WITH WHITK I'ASS AND YUKON RAILROAD. 

Compared to the narrow-gauge line now in operation from SkagTvay 
over White Pass to Lake Bennett, the only i-ailroad now in Alaska, the 
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thus avoiding all the wjniplications ri\sultinjjf from endeavoring to 
develop a vast t4>rrit<>rv full of niin(»ral wealth aeross 40<) miles of 
foreign soil. 

Valdez HarlK)r and the route via Keystone (unvoii to the divide 
furnishes the most pnietieahle and economical loute for (Ik* dc\clop- 
ment of central Alaska, and iiids fair to more than hold its own for 
the freight Imsinessof Dawson and vicinity. With a tine harUoropen 
the year around and a raiIroa<l route compjirativejy free fi-oni block- 
ades, built on lighter gradcvs and cuivature than the other loute. N'aldez 
may well lay <*laim to being the main gateway for Alaska coinnieic(». 

lU'SINKSS. 

The tnide of eentnil Alaska is comparatively an unknown <|uantity 
at the present time. A greater part of this region has yet to Im* 
explored and then prosp(»cted. Kumoi* ha^ always given tiiis <-ountrv 
the reputation of having vast mineral deposits of copper ore. and this 
is l)eing d(»monstmt(»d as a fact by the few pi-osj>e<tois and exj)lorers 
who have examined a small part of this territory. 

Gold mining on Forty-Mile Creek hasas>ume<l (piitean importance, 
and a few recent discoveries of gold south and west of t lie above-named 
place indicate that there will be several new gohl mining districts 
developed in the near future. 

The great dniinage basin of Tanana River will l)e made cheaj)ly 
awessihle, and Copper River, witii all of its tributaries, will b<» 
brought close to t he Tnited Stati*^ in |)oint <»f time and <iieaj>ness of 
transportation. 

A main line of railwav from Valde/ to tiie Yukon will «'onunand a 
large anumnt of fnMght now going by otiiei- i-ontes and greatly stim- 
ulate the settlement and development of a \ a^t <'ountry. Hrancii lin(»s 
will later be constructed to aceonmiodate the business I'esultinjj* from 
the di.scovery of copper and gold in this highly mineralized section. 
Discoveries of <*oal nH-ently made at several points will expedite the 
work of opening uj) this region. What di>coveries will lu* ma(l(» the 
coming season no one can foretell, but it is my beli<»f that a railway 
constructed innne(liately over the I'oute as indi<ated w<>uld have a pay- 
ing business as soon as it <*ouid be oj)ene<l foi* travel and fr<'ight. 
Thousandsof miles of pi-otitable railway have Ix'cn built in the I'nited 
States in less promising regions. 

VAIAJK OK THIS UOITK TO TlIK INrrKI) STATKS. 

It is of consideraldi*. value to this count rv in havin<r this main route 
for transportation within its own territory and, conse(ju(»ntly, juris- 
diction. Some of th(» manv complications which have arisen in tin* 
Canadian Northwest Territory will be eliminated., aud A.l\vs^Va».vkviN Av5>^^ 
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without the hindrance or conaentof a foreign country. This deserves 
our patriotic t'OD»ide ration. Our prospectors will have an opportunity 
of getting into the region at thu head of the Tauana River and its 
eastern tributaries, and on soil belonging to the United States, With a 
competent competing route to Dawson that country woiild be greatly 
benefited, and would aid in the settlement of pending questions witii 
the Canadian Government. 

STOCK RAISING AND FARMING. 

Development of the country in the nature of fanning and stock rais- 
ing depends mainly upon the local market. In many sections of the 
country hay can be harvested cheaply and in great quantities, and all 
demands of this country in the future can be met by the local produc- 
tion, 1 have seen quite a variety of vegetables grown here. The soil 
is exceedingly productive, and I believe that the hardy farmei-s fiom 
Norway nnd Sweden would succeed in fanning here as successfully as 
in their own country. 



There is the greatest abundance of pure water everywhere. The 
streams are tilled with trout. Gravity pipe lines can lie laid at almost 
any point desired, quickly securing the necessary fall to till the water 
tanks along the railway line and for any other power desired. 



There is abundance of timber along Prince William Sound and in 
the interior, sufficient to furnish a, good quality of material for ties, 
bridging, and all wood con'>tnictiou in general. While the ti'eea do 
not grow to such size as is the case farther south, timber 3 feet in 
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90p000tk8,at83ioeiitB 30,000 

'For kying tncks, engineeriiig ezpenaes, water tanks, and baildings outside 
oftomiiuilfl 68,600 

Total 753,500 

Or 122,531 per mile. 

The prices here used arc from 25 to 50 j^or cent higher than is the 
average elsewhere in the United States. Such a line in our Western 
oountrj, built upon a 15-foot roadway on fills and 20 feet in cuts would 
coet not more than 916,000 per mile. A direct line from Valdez to 
Fort Egbert, on the Yukon River, is 310 miles long. Allowing 350 
miles for the length of the iniilway would afford all the diversion 
required from a direct line. 

The cost of the entire line, -with eijuipmcnt, ready for business, will 
not exceed $20,000 per mile. 

The members of the expedition detailed on this special work were 
C. £. Worthington, transit man; J. S. Grinnell, assisbint tmnsit man 
and leveler; B. H. Topping, rodman; D. B. Creek, J. Ingmni, Oscar 
Johnson, axman and flagman; and Christopher Tjosvig, as c^ook. 

The pack train of the expedition moved camp as desired, and kept 

the same well supplied with food. 

Kespectfully submitted. 

Edwaui) Gillktte. 



SZNEBAl SKETCH 07 THE TTPPEB TANANA ABD ITS WATZBSEEI. 

e.Bee M«p of (Copper KLver Exploring Enpfditlon, 1899. | 



The general outline of the Upper Tsnuna Basin bears some rcsem- 
blanee to an elongated horseshoe, with its immense glatner at the sotith 
end as the toe. The main valley is about 40 miles in length and varies 
from 2 to 7 miles in width, bdng broadest about 12 miles below the 
glacier and narrowest at its lower end. It is surrounded by moun- 
tains in every direction except toward the noi-th, where a view of the 
coui-sc of the Tanana for 70 miles (.■an be obtained, the river winding 
through heavily wooded foothills in that direction. 

Of (he \'alley space, from about one-sixth to one-third is taken up 
by the river (a largo body of water of glacial origin heading in an 
immense glacier at the head of the valley). It has a very wide bottom 
and is divided into numerous comparatively shallow streams (with a 
current of about 7 miles per hour), occasionally cutting into its tim- 
bered t>anks and leaving the original bottom nearly dry. The remain- 
der of the valley space is occupied by foothills of glacial debris 
(moraine), and in some instances country rook. Very few swamps of 
any extent exist, the valley having a fairly good drainage and the 
tributary streams generally consisting of merely rocky torrents cut- 
ting through deep box canyons. The luountain ranges decrease in 
altitude toward the north and inci'caso toward the south until their 
highest point is i-eached, which appears to l»e the Wrangell group, three 
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in the fomiBtions. The countr}' is traversed by a number of dikes of 
intniBive granite, dolerite, and porphyry, the last named heavily 
impregnated with the sulphides of iron, copper molybdenium, and, in 
some instances, lead. Native copper in found in stringcr.s and also in 
the creek bottoms as float ; also small pieces of coal of the lignitic 
variety. 

TIMBER. 

The country is heavily timbered by spruce, cottonwood, birch, halm 
of Gilead, and quaking aspen. The spruce is of exceptionally good 
quality for the interior, trees of a diameter o^ 18 inches }>cing fairlj" 
common. During the last summer a nuinl)er of boats Avcre built in 
this vicinity by prospectors and by them taken down the rivers, (rniss 
is abundant, generally of the redtop variety, and exists in patches of 
40 acres and upward, growing to an average height of 15 inches. 
Wild berries of various kinds are conmion, of which the following are 
some varieties: Currants, red and black; })luolwrrios, nispbc»rries, 
dewberries, cranberries, and, on the mountain side, crowberrics. 

mammatx, etc. 

Fox, caribou, moose, bear (cinnamon, bhwk, and silver tip), beaver, 
and porcupine are met with, while sheep of tlie bighorn variety are 
plentiful. Flocks of 50 sheep are not uncommon. 

Fish are plentiful in cle^ir-water streams, trout and grayling l)eing 
most oonunonly met with. The salmon do not run down to the Tanana 
head waters. 

Ptarmigan are plentiful in the winter and spring ; C'aniuia grouse 
and pheasant during the summer months. The nioor duck, mallard, 
and grebe, also geese, can be found nesting al)out every lake. 

AGRICULTURAL. 

Potatoes, beets, turnips, radishes, and onions of the hardy varieties 
would thrive. Of the cereals, oats, rye, and prol)al)l y Rit^sian wheat 
would do well. 

SKETCH OF TRAIL, COPPER RIVER BASIN TO UPPER TANANA IIASIN. 

TRAIL VIA BAl^KENEDA CKKKK TO MAIN TANANA. 

Leaving the old tmil at Cache Creek, at the point where Lieutenant 
Lowe left a cache in 1898, and following the foothills of Mount Sanford 
in a northeasterly direction, the trail proceeds through s<*attering 
timber and at a distance of 10 miles crosses a clear-water stream some 
90 feet wide, keeping between Cornwall ridge and the foothills and 
still keeping the same course, crosses a rapid glacier stream, 2 feet 
deep, at a distance of 9 miles. 
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Betwoi^n Cat^he Creek and the glacier stream the fcmil pisses sevoral 
small lako^ on the right and left hand sides. About 2 miles bojond 
the glacier stream the trail descends toward the Copper River, which 
at this point is visible, as is also a gap in the Sualota Range, bearing 
N. 80"^ E., and striking the Copper River at a point about 8 miles 
above the Slahna River, ci-osaea on a gravelly bottom, making an easy 
furd; then bearing east for a mile strikes the regular Indian trail at 
the mouth of liacheneda Creek, distant 1 mile, following the creek for 
2 miles, and cr(»wing at the house of "John," an Indian chief of that 
district; then following the other bank for i miles the trail turns to 
the right up a bench about 150 feet high. Following this bench for 
4 miles the trail forks, the right fork leading to the head watei-s of the 
Copper River, the left fork leading to Jjakc Tenaden, the source of the 
Bachcneda, distant 15 miles. Fording the Backciieda at the foot of 
the lake the trail forks again, the one on the right runs to the head 
of Ijake Tenadin and then to the west fork of the Tanaua. 

The one on the left bears due north for 2 mil&s, passet) another 
lake on the left, turns east and follows the valley about 10 miles t<i a 
third lake. This lake drains into the Tanatia watei'shod. The trail 
then passes t« the right of this lake and follows down the valley. 
The Tanana is struck 5 miles l)elow the w&st fork. 

This trail after turning into the Copper River bottom is neavily 
wooded for its entire length, the spruce timlter averting 15 inches 
"in diameter. There is abundance of feed for horses everywhere dur- 
ing the sumiver months. At Chief John's house on the Backeneda 

a pat«;h of over 40 acres of the finest hay land, and at Lake Tenaden 
and the surrounding country any required amount of hay can be cut. 
Veri' little, if any, .swamp land has to be traversed and comparatively 
no declivities to awcend or descend. The Tanana, at the point where 
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TRAIL TO TANA N A GLACIKK VIA (^H'l'KK UIVEH. 

Thi8 trail leaves the main Taimna trail at a }K)iiit where the latter 
forks 8 iiiileK al)ove Chief flohn's house. 'rrav<'linj^ soutli to another 
Indian house at the foot of Lake ZocntMla, you cross a erei^k at the foot 
of the lake and follow the trail around the rijifht sid(» of th(» moun- 
tain to a small fork of the (>)pi)er Kiver, 7 niih's from the Zoeiieda 
Ford. At this point is a eaehe l)uilt in 1S!»«^ hy Hol)erts Si Co. Con- 
tinuing up the erec'k for T miles thr tiail forks; tht^ rijifht fork h'uds 
to the CopjH^r River (ilacicM", distant S miles. The left fork twines up 
a gulch in an easterly direction and passes through a hox canyon. It 
crosso^ the divide at the head of the can von sunnnit, 7 miles distant 
from the fork, followin<( the corresponding^ canyon on the oth«»r side 
to the west fork of the Tanana, 1> miles from the smmnit. From this 
point the trail continues to the main riv(M' l>v crossin»r the stream, 
which is easily fordahle for horses. Vou then tak(» the trail uj) a *^ulch 
due eiist, which yon follow to the divide s miles distant. Continuing 
down the canyon you leave a small lake on the summit to the left and 
reach the main river \) miles distant. On the east hank of the Taiiana 
is a ca^'he, which can be easily distinjruished. The riv(»r is fordalde 
at this point on gravel l)()ttom, l)ut not a hove it. 

Notes. — This trail is servjceal)le as a short and direct route to the 
heiidwaters of Copper Kiver and the Tanana. Then^ is no timh(»r on 
the divides or a}x)ve the canvons. Pack horses can 1h^ used, hut should 
not be he4ivily hulen on account of the ste(»p ^rrades of the ascents and 
descents from the divides. 

TKAIL TO MKNTASTA LAKK VI \ UA<KKNK1»A. 

Branching from the main trail at Chief rlohn's hous(^ and hearing 
due north this trail keeps to hi<rh o^round, crossing the Suslota (> miles 
al^>ve its mouth. Still keeping to the foothill.^ it follows the Slafma 
River to its junction with Mentasta Cre(dv. At this point it joins the 
trail up the Slahna Riv(U'. Th(» trail then keeps to the right of the 
lake and follows the hlufl's t(> its head, wluM-e it strikes the Mentasta 
Pass trail. 

Notes. — This is an old Indian trail, formerh' extensivelv used. It 
is dry for the whole of its cours<*, with the (Exception of tln^ inune- 
diatc bed of the Suslota and for 1 mile helow its junction with the 
Mentasta Creek. 

II. BUIAN l*KAIiSON. 



KEPOAT OF 08CAB AOHN ON EZFLOBATION IH W&ASOELL 

HOUKTAIH SISTEICT. 



The structural problems presented by the WrangcU Mountains are 
necessarily too complicated to permit of being solved, even inagenBral 
way, in the limited time and opportunity which I had at my dLsposal. 
Particularlj- at this time, when I have had no opportunity to study the 
specimens and fossils which I was able to collect, all that I can offer 
ia a review of my field ol)servations. hoping that they may be of some 
use as a preliuiinary to further work. 

Northward from the Lowe River Valley, the rocks of which were 
examined and reported upon by Schrader, the conditions there existing 
contiimed to about as far as the divide at the head of Quartz Creelc 
Here were seen the first signs of volcanic intriisives and the nature of 
the rock was found to change to that of a scries of micaceous and 
qiiartzose schists, prolmbly corresponding to what Schi-ader has named 
the Klutena series. The contact between these two scries is approxi- 
mately east and west and crosses the valley of the Kanata below the 
mouths of Ernestine and Fall creeks. The effect of the change in 
the rock foimation upon the topography is very marked. The forms 
become much less jagged and more rounded and regular. 

The range north of the Tonsena Kiver, so far as examined, was com- 
posed of volcanic diabaaos. Judging by the in-egular arrangement 
and the similarity in irregular and much rounded forms, it is probable 




COPPER RIVKR KXPLORINCf EXPEDITION. 155 

distance of about 4 miles through a wide canyon to the foot of tlie j>;la- 
der in which it headn. The walls of this canyon consist of nuich decom- 
posed and bre<X5iatetl volcanic rocks. Just at the foot of the glacier 
there is a heavy ledge, probably a dike* of greenish diabase, which is 
thoroughly impregnat«»d with iron pyritc The iron oxide, cUk^ to the 
decomposition of this pyrite, stains the mountain side for n distance of 
several miles on the westerly side of the glaci(»r. On the surface* <>f 
this glacier I found specimens of ohsidian and very vcvsicular lava, 
both red and bhick, and large blocks of ji very regularly l)edded vol- 
canic ash. Dikes of .acid volcanics an> V(M*v connnon. In a felsitic 
mass near the foot of this Macier the 'Mlow structure" was verv 
marked. Tn one dike of verv liifht-coloi'cd acid rock th(» ci-evices w(»re 
filled with sulphur and cinnabar. 

Al)out a mile below th(^ forks, on tlu* northern side, was a mountain, 
very smooth and regular in outline, entii^dy diU'erent from those sur- 
rounding it. Examination showed this to he composed of a granitic 
porphyry, which disint(»grat(Ml so readily that the entire mountain si(h». 
was one talus sloix*. This porphyry dips under the surrounding rock 
on all sides, and on the eastern side, where the conta<'t was ohservahh*, 
it was seen to send out dikes and outlveis, which lu'came tiner in trniin 
and redder in appearance as they receded from the main mass. The por- 
phyry is prolmbly a boss and may readily l>e the soun'c of agi-eat num- 
ber of acid dikes seen to the eastwai'd at the foot of the glacier. To 
the westward of this granitic mass the dial)ases again appear, hut tin* 
bedding is here not marked, and. near the contluence of the siM-ond 
northern branch of the river, tiiev dip under sediuKMitarv rocks at an 
angle of atout 45 degre(»s. These se{liuieiitaries ai'c nuich distui-h(^d 
and fnictured sandstones and shah's, verv nuich seamed h\ ctdcitic and 
quartzitic veinlets. Th(> rocks are here so disturbed and so irregular 
that no gene ml dip or strike could he determined. Htdow the third 
fork, however, a very heavy hed of conglomerate appears, and this 
strikes in a direction nearly northwest to the southeast and dips .south- 
westward at an angle of 3t) d(^gi*e(\s. The pehhles in this conglomei'ate, 
so far as exiunined, were those of sedimentarv rock, mostlv of the 
shales and sandstones iiist described. IMk^- wen* ch^irlv waterworn 
and were nowhere found much atl'ected hv stretchintr jind llowatfc. To 
the westward of this conglomerate the valh^v widens and I was unable 
to examine the rocks, ))ut the mon^ regular features of the mountains 
would tend to indicate a series of less disturbed sedimentary rocks, 
dipped in a general southwesterly direction. 

Between the foot of these mountains and the Copper lliver mw a 
series of low ridges, trending in a genenil north and south di relation 
and composed mainly of basic volcanic rocks. Tln^ Kotsi^na River 
runs parallel to these ridges far to the southward where it crosses 
them through narrow canyons. 
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K4^M;kH are exptwod in aiiiiiy plac'os along theChettyna River and the 
country to the northward. Between the Chettyna and the tnouDtain>t 
in a rolling hummocky area in which small laked and low-rounded rocky 
ridges are very numerous. TRe trend of these ridges is approximately 
east and west. So far as observed, the rocks of both the river and the 
valley northward seemed to be mostly of sedimentary origin, very 
much affected by dynamic action. They were so much folded and 
displaced that dip and strike could not l>e made out One rather 
elevated mound, just west of the point where the trail leaves the l>ank 
of the river, is composed of a rock resembling, to a very niarki-d 
degree, the magnetite actinoUte schist of the Huronian formation of 
the Lake Superior region. This wa.s cut by liasic volcanic. Local 
magnetic attraction wa« ver_\- marked not only on this hill, but through- 
out the valley. 

The mountains l>orderiiig the valley on the north are very regular 
in outline, and by their uniformity in appearance would seem tu indi- 
cate uniform structure. Where cut by the lalley of the Kuskuhtna, 
the first of these is* composed of hard-ringing highly -siUcitied grits, 
shales, sUtes, and some schists, all of which are seamed in three or 
more dirtnitions by veinlets of quartz and calcit*. On the second 
creek, entering the Kuskuhina from the west, 1 found a bowlder con- 
taining fossils, some of which may prove sufBciently characteristic to 
indicate the approximate age of these rocks. Northward, along the 
valley of the Kuskulana. the outlines of the mountain change \ery 
rapidly. On either side of the pass, by which we left the valley, are 
high peaks with smooth, regular outlines and few gulches, features 
characteristic of the granitic porphyry peaks of the area. Several of 
these were seen to the northward, and between them were exceedingly 
ragged, craggy peaks, showing the marked bedding inclined sometimes 
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disturbance. Along the valley mounds of jjfniniti<' porphyry are fre- 
quent, and the entire range to th(; north shows the exceedingly ragged, 
craggy outline, charact^^ristie of the peaks at the foot of Mount Hla<*k- 
burn, both at the head of the Kotsrnii and iiw Kuskulaiia, and every- 
where showing evidences of the irregular bedding then» nott'd. 

To the northeast of the bend in the Laehena is one of these granitic 
boss-like mounds in which thci rock hjis a decidedly youngrr appear- 
ance than that found farther west. Another one of thes(»acid nmunds 
Giaours to the north of the pass from the Lachena to Root glacic»r. 
Ju8t Ijeyond this, northward, is a flat mesa top, the edge of which, 
seen in the vertical wall of an amphitheater at the head of a small val- 
ley, shows a series of verv n^trularlv bedded rocks that can hardly be 
other than of sedimentary origin. Tliv iicdding is, however, no more 
regular than that which, at the head of the Kotsena, was found to exist 
in volcanic rocks. It was impossible to reach this exposuin^ and 
determine its true nature. Photographs wore taken which show the 
bedding most l^eautifully. 

To the south of the path the mountains are very ragged and irregu- 
lar, and present irregular bands of very light-colored material alt<»r- 
nating with others which an*, very dark, and may be (»ith(a' sinlimen- 
tary or volcanic. In all ])robabilitv there are beds of both volcanic 
and of sedimentjiry origin. 

An isolated peak betwei^n the two great lob(»s of Root glacier shows 
the contact of a light-colored luHlded rock striking approximatt^ly 
itorthwest and scmtheastand dipping northeast at about thirty degrees, 
overlying a dark-colored massive rock. This contact was traced in 
tlie moiuitains, both to the W(\st and to the east of the glacier. It was 
again seen not only in l)oth walls of Mc( artliy Creek, i)ut also in l)oth 
sides of the upp^r Nezena Canyon. It was impossible to reach the 
mountain in the forks of the t^lacier. ))ut on Mc(^arthv Creek the heavy 
lidded formation was found to be a dark bluish, exccu^diniiflv com- 
pac*.t limestone bed from .Ono to L,0(M) f(H't thick. Where first observed 
it was very regular and little disturlxnl, l)ut in the range between 
McCarthy Creek and the Nezena River it was found to 1m^ much <'on- 
torted, fractured, and folded. In the western wall of the uppc^r 
Nezena Canyon it shows gn^it faulting and a completely reeumbtMit 
fold, which was noted by I)r. Hayes. (See an Expedition tii rough the 
Yukon District, })v C. W. Haves, Nat. (ieog. Mag., Mav 15, 1S!)2, 
Vol. IV, p. 140.) The rock undc^rlying this limestoin* was found to 
be a greenish, heavy, amygdaloidal diabase, it is in this diabases that 
the Nicolai copper vein is found on Nicolai Cre(»k, between McCarthy 
Creek and the Nezena River. The vein is fornnKl in a fault plane 
near the conta(;t between the dia}>aso and the limest<)nc, which is very 
much fractured and distur})cd. Tlu* contiict between these two seri(\s 
of rocks which appear in tin* mounUuu \>^tNNViVM\ \\\v> \v^\Va vA >ikv>vi\i 
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glaci(.tr in beautifully uhuwii in a number of photography taken west- 
vi&n\ from the glacier aad marked 18-2, 3, 4 and 5, and in the moun- 
tains oaat of the Nezena it is uhown by 21-2 and 3, while 21-5, 6, 7 
and 9 show folds in the limestone on the western side of the Nezena. 
While Iwally dif tin'!«Hl, an nott-d, this contact shows a very persistt^nt 
strike and dip. 

In the mnge Iwtwocn McCarthy Creek and the Nezena River tliere 
was found to the northward of the limestone and seemingly coiifonn- 
ably ujjon it, a great thit^knesu of thickly bedded, very much folded 
shale and slate. The i-ffeot of this upon the topography is very 
marked. The mountains composed of this ro<!k are characterized by 
regular pyramidal outlines with few gulches. They are beautifully 
illustrated in the views numbered 19-3, 4 and 5. From the same 
peak on which these were t^iken, ea-st of the head of McCarthy Ci'eek, 
phtrtographs numlwred l»-7, 8 and 9 ]>e«utifully illustrate the bedding 
in the range to the northwest. At the very top of this peak a c^m- 
gloinerate is found upon the shale, which grades upward into an 
impure sandstone similar to that which is found tmconformably in the 
truncated limestone and volcanics in the western wall of the Nezena 
Canyon, opposite Nicolai Creek. At this point the mountains pre- 
setit a flat, mesa-like top covered with this latter sandstone. The suc- 
cession, therefore, seems to be a series of old amygdaloidal dialtascs. 
Upon thoMe a great thickness of limestone, shales, slates, and sand- 
stone, and unconformably upon this i-ecent sandstone, which in turn 
seems to )h: overlain to tlie north by more recent volcanics. Dr. 
Hayes sug^sts that this limestone is pi-obably of carboniferous age. 
The later sandstone here found i-esembles that found just east of the 
Kuskiihum. Fossils were found at Iwth of these x>oints, and it is 
hoped that they may prove sufficiently chai-acteristic to determine the 
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em side of the gliuler, alM)ut 7 or S iiiiK»s from the siminiit, the 
younger amygdaloidal dialnwes begin to apjx^ar, hut the inoiintaiii 
immediatel}' north of th«» foot of th«» <rhicHM* is iimd(» up of v«'rv lUMciit, 
exceedingly vesicuhir hivas, of hotli a very dark and a hrij^^ht n^d 
color. This niountaiii pn»sonts the l)od(h'd a])iM*araii(M» and th<' |mm*u- 
liar jagged topography noted in scvonil ju^aks on Oh* summit, and 
beautifully ilhistnited in photograph 2'M. Ii<\vond th(* valley, north- 
ward from the foot of th<» ohicier, is a rang(* of vovy jaggiMJ moun- 
tain.s, .suggesting even at a distance highly inclined, nuich disturbed, 
IxHlded rocks. S) far as I was- able to observe tliem, thest' ro<ks wei'e 
found to l>e of sedimentarv origin. Ka^tward, this vallev shows low, 
mesa topped hills, suggesting tlie same origin as the om^ noted just 
iioith of the foot of the ghu'ier. To the westward, the vallev nariows 
into a guleh leading to the Nabesna. To the south of the head of this 
gul<4i is a mound of graniti<* porj)hyrv, similar to that described on 
the Chettyna side. 

AlMUit 8 miles down the gulch, volcanic ro<ks, more or less amvir- 
daloidal, and older than those noted farther <»ast, are found mingling 
with and more or less r(^])lacing the sedimentaries. Tin* general direc- 
tion of the eont4iet })etween the sedimmtaries jind the volcanics seems 
to bo somewhat north of W(\st. From hen^ on, I hjid no opportunity 
whatever to examin<» the rocks, l)ut the form of the mountains in the Men- 
tiista Kange (144) suggests that these prohahly ])resent a contiruiation 
of the conditions «'xisting in their southern extension, while the moun- 
tains in the direction of Mount Sanford have the jagged bedded 
ap})eanuu*e which characterizes the latter bedded volcanics near the 
glacier. 

Tt app<*ars, therefore, that the rocks of the an»a comj)i*ise a serie> of 
sedimentarv formations ranging in age from the cai'boniferou> to a very 
recent time, all more or hv^s disturbed and displac(Ml by earth move- 
ments and })V volcanic rocks, ranging from old diabases and irranitic 
porphyries to tla* most recent lavas. 



(JLACIKKS. 



Owing to the fact that tin* Wiangell Mountains are among the high- 
est on the continent and that the low <'oast mountains south of them, 
together with the ('opper Hiver Valley, admit the moisture-laden 
winds from the coast, they ])res(Mit the heaviest glaciation of any area 
in Alaska ecpially distant from the coast. Mount Wrang(dl, a hug(», 
smooth, dome-shaj)ed mountain, is covered b\' one vast snow ii<»ld 
which extends northward along the divide over both Drum and San- 
ford, and southward not only over Bhickburn, but the entire high 
range east of it. Tnis great snow field gives rise t<j innuimMable gla- 
ciers, covering the vall(»vs leading away from it. The largest of these 
glaciers is found ea.st of Mount llegal, w\iviYVi \\, \tvs'^^ yv^vv viw v^wvi. ^y^ 
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to the Npzena lliver and on the other to the Tanaua. On the Nezena 
aido this glaciei' is composed of three great lobes, one of which rises 
at the foot of Mount llegal and flows directly east and the other two 
cross the rang(( to th« north and again, joining lower down, form the 
Xanana glacier. At the summit this presents one great field of eiriow 
and neve, through which isolated peaky pi-oject. Their southern facen 
are usually bare and their northern slopes covered with a great mass 
of snow. The summit of the western lobe, which we crossed, is over 
8,0(X> feet above the sea. On the Nezena side the foot of the glacier 
is heavily moraine covered and shows considerable activity. On the 
Xanana end, however, it is free from moraines and presents the smooth 
(137, 138) rounded appearance characteristic of a receding glacier, 

Wtwtward from the Nezena glacier an<l beyond two small glaciers 
at the head of the western branch of the Nezena and of McC'arthy 
Creek, is a many-Iobed glacier, draining the entire range l>etweea 
Mount Regal and Mount Blackburn and extending far out upon the 
plane telow. This has been named in honor of Secretary of War 
Root. This is, next to the Nezena, the largest glacier of the entire 
area. The stream which drains this area lises to the surface as a huge 
spring beyond the foot of the moraine. The drainage on the southerly 
and westerly sides of Mount Blackburn gathers into the Kti.'^kiilana 
glacier. Xo the westward of BIackl)iirn and Wrangell the glaciei-s are 
smaller and give i"ise to numerous streams which carry the di'aini^re 
of this area to the Copper River. Northward from Wrangell a lobe 
finds its way into th(t Sanford. The eastern side of Wrangell and the 
stnithern side of the range east of Blackburn imdoubtedly <H>ntJLin 
some large glaciers, as shown by the nature of the Nal>esna Rivei', to 
which they givn rise. These, however, were not seen. 




EEPOET OF EDWARD CASHMAN. 



In compliiUK'O with your n*qiirst, I liavr tho lionor to sulimit tho 
foUowinj^ reix)rt of my trip to Woods (':inyon. jift^r tin* l:; lioixrs loft 
there. 

I left Vttldez October Is, witli four coinpjinioiis. Ono of tlicin, 
Charles Anderson, umde the trip from dio Sawmill Camp on the. 
Khitena River to Soldiers' C'ami) on Low Hivrr in <mr and onc-iialf davs. 
Wc hiwl two days' su|>pli(»s. Thr tirst day \vr ramjxMJ at Dutrh Ctimp 
on the Ijowe River. The secon<l day wr stopp«Ml with tho soldiers, who 
were cuttinjr trail. The trail from N'aldoz to thr S)ldior>;' Camp was 
very go<Kl. The third day w»' h'ft ramp at s n'rlork and at half ])ast 

10 we were on top of the divide. Thr trail up thr divid** was (dear of 
brush and on th<' top wa-j h'vel. On our left was a >mall blutl" and a 
small lake. We were about tin' middh' of the lake when we siw a 
hear. We shouted at him and he ran up the Miitt'. We soon >aw him 
eoniing down on the run and watched him till he fam<' around the lake 
toward us. We started to run. I wa> in front and had the onlv 
weapon in the crowd, a sura 11 hand hatchet. We ran aljout .')0 yards 
when I look?d ]>aek to s(m» how fai* awav tin* hear was ami saw him 
running away. We were ooine- throu<rh the ])as> when we saw another 
bear sittin*^ on a rock, hut he did not trouble us. nor we him. 

We arrived at the i)anks nf a larjjfe ri\ er at 1 o'clock. We camped 
for the rest of the dav and h>oked for soun* tlour which the soldiers told 
us was there. We eould tiiul noin^ ami the m'Xt day broke camp at 8 
oVloek. We went down the vallevjibout 2 miles and started throutrh a 
small eanvon to our left. In iroin**: throuirh the canvon we broke 
thnmgh the iee s(»v(4'al times, my bo<»t> <^n'ttintr full of water, ami wln^n 
we got through the <*anyon we found a -^mall efhi<'i<^»'. It took us from 

11 until 4 o\doek to cross it. We traveled throutjfh li feet of snow. It 
was snowing all the tinn*. When we got otf the glacier we found our- 
selves in a small vallev, all rocks. We could not iro anv fartln'r, as it 
was dark. We walked around a lar<re rock all ni<rht. We started at 
daylight and at 10 o\d(M'k we found some wood. We built a lire to 
thaw ourselves (uit. It took half an hour to <ret mv boots off and I 
found all the toes of mv left foot and the bitr toe of mv right foot 
frozen. We rubbed them with snow and then started down the vallev. 
It commeneed to snow and we eould not see 10 vards ahead. We 
traveled for four and om^-half hours and came )>aek to our camp fire 

S. Doc. 306 11 



162 COPPER RIVEB EXPI-OBINO EXPEDITION. 

again. About this time we came to the coiiflusioii we were lost, as 
Andei-soii could not tell where he was. lu the morning we olimbed the 
mountain, but could not see on account of the weather. We loat 
fieveral days in that way. 

One clear day while I was up the side of the niomitain I saw a large 
lake. I told the i-est of my eoinpanion^ that we had better go to the 
lake and we would find Out where we weiv. We started down a stream 
which came from tht^ glacier. We erossetl and followed it for several 
'lays, AVe walked on the ice, iw the stream was freezing up. Streams 
freeze from the lK>ttom and then fi'om tlie side. In going down the 
streaui we saw the tracks of liear and woherines in the snow. We 
also saw tnu-ks whei'e the bear had l)een tishing for salmon. Both 
stream and lake were full of large salmon. We saw nine bears in the 
woods. It took us one day to walk around the lake, when I struck a 
trail whicli I recognized as the Quartz Creek trail. Wc were so weak 
at this time that we could hardly travel: but when I told the Ijoyw we 
could get to the rapids in )i day. it bniced them up: Imt it took us « day 
and a half to get thei*e. W'tu>n we arrived at the camp the p«>oplc 
could not do enough for us. Through the kindness of Or. Townsend, 
who d(H'tored my toe.s. arid Mr. Fishline, who gave us provisions, 
we were soon on our feet again. My eompaniona stopped here and I 
left for CopiXT Center. Wo were eight days without a thing to eat. 
We saw 11 l)ears. It took us ele^-en days to make the trip. I could do 
it over again in four days. We kept walking too miu-h to the uorth- 
west. It is my opinion that you can tirnke a good trail to Copper 
River I'ia Low River. 

I left Copper Center Novemlwr 1. with .Tack Stewart and Joe Ham. 
tt'e were two days gtetting to Nicolai's No. 2"s wigwam. We stopped 
here alK>ut two hours. 1 took ont the uniform you gave me to give to 
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on. Some Indians i-anu* over and IioIimhI us to pack what was loft 
of our goodn to tlu» Inmk of tho river. Wln»re wo wore eaut^lit in 
the ice jam, the Copjx'r Kiver was about two miles wi(l(». AVe were 
almost opixwite the Kotseiia Kiver. 

It took us until Monday niorninj^ to))arkour <roo(lsto whon* wr found 
the horses. We found them on tlie same l)hitl' tliat vou saw them on. 
Thevhadnot moved otf it. Thev hjid eaten evervthinir. even the (rees 
as far up as they could reach. We found '.♦ alive and .*> dead. < )nc of 
the live ones was found on the river flats and it looked as if ho hud 
tumbled down the side of the hlutT. (h\o of his forward lco> was 
broken and a piece of his ton«ru(» was lian*rin*^ out of his mouth. We 
killed the injured animal. Stewart and I left Ham to watch the horses 
and started down Woods ( anyon tt) tind a ])lace to cross over to Taral. 
The Copper River Avas about 1 mile above. The (heltyna was open 
as far as we could see. \V(^ found a place where tin* broken ice had 
made u small jam. We crossed over to 'I aral and found tJie old Klutch 
from whom vou bouyfht the tish when we went down tln^ river. She 
rememl^ered me. There was also there a i)uck who had just eonie up 
from Alaganick. We had a hard time to make them understand what 
we wanted. When we asked them for the saddles thev tliou<rlJt W(» 
meant Seattle. Thev could savvv San Francisco and Seatth', but <lid 

• • 

not know what '\saddles" meant. The Indian whose cache thev were 

« 

in lived at the mouth of the Chettvna, and as he had it locked and was 
away, we had to wait. We took the Indian, who was at Taral, and 
started to cross to tin* horses. Ijut wt^ found the iee we had crossed 
on was gone and tln»re was no way to n-et across. The Indian told us 
that Chettvna was distant two slee))s. 
The Indian invited us into his shack, which invitation we wen^ verv 

« 

glad to take advantatre of as it Avas very cold and we had left our 
blankets on the other side. This Indian we found could talk e;*»<>d 
English, as he had worked at Kvak in the sunnner. The Indians 
treated us in good style. They biou^ht out thiMr chinaware and 
gave us beans, fruit, bacon, tea, su*^ar. and lar(l for l)utter, also 
baking p<jwder bn^ad. Thevalsoliad boiled salmon. The old Klutch, 
in honor of having white men in h«'r shack, put on lii'i- be>t >ack which 
was made out of a n^l handkerchief. She was ))rou<h'r of thai an<l her 
chinaware than white women are of thiMi* >eal skin^ and silverware. 
We slept that niglit on tiie floor, lolled u]) in a inoo>e >kin, ahui^side 
of the Klutch. In the morninn- for bi-eakfa>t w«' had beans, tea i)eriies, 
and Klutclfs last piece of bacon. After breakfast Ivlutch took (►ur 
platter^ from which W(» had eaten the l)eans, and licked it clean with 
her tongue. She then boiled some* .salmon and had her oAvn bn^ak- 
fast. She offered us some, but wi» refused to accept. When we were 
ready to start she fell all over herself trying to thank us for sUn^ping 
in her house. She said, •'Tanks, tanks! WhvX^j \v\>x\\\\VNViv\\ nv>\\^v>A 
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white iiipu sleep here," et^-. She v-an tickled all over to have us sleep 
there, as she coiiMidered it quite an honor. She would not let ii-s thank 
or (five her anything. 

We had to go down alx»iit 3 inilcis from Taral in W(Mjd Canyon 
before, we found a plaec to cross. We showed the Indian the riding 
saddle wc had, and then he knew what we meant by "saddle." This 
was the (iret time this Indian ever .saw a lioi"se. He saw the horse we 
shot and wanted to know if we would ''pot latch him" the skin. We 
did so. I letting him liave niy knife to skin it with. He stopped 
witli US that night, but not very willingly. We heliK-d him to jmck 
the liorse skin, and hy the time we had arrived at Taral other Indians 
arrived from Chcttyna. and they gave us 4 jiuck saddles, 2 riding 
saddles, 14 lialtei-s, 1 saddlebag. 2 bridles, and a lot of rope. They 
helped us to pack them over to the other liank. but would not go 
up where the hoi-ses were. We Irade tliem good-liye. They wanted 
to know which way we were going. We told them down to the 
Tosnuna. They told us we could not, as it was "high you rock and 
live sleep." They would not take anything from us, as they thought 
wc did not have enough for ourselves. They gave us to understand 
that if we were short of grub to come lack to them and they would 
supply us. They said: "White man ha-low muck-a-muck. Indian 
high-you muck-a-muck. One moon high-you cold white man no 
muek-a-muck. Indian pot latch hi-you muck-u-muck. In one moon 
high-you cold, high-you wind, white man die;" which we found pretty 
near right. 

We had a hard job to catth the horses, as they were half wild. 
We l)uilt a ropo corral and got them into it, l)ut they broke through 
three times. We then felled trees and built a log corral and got 
them into it. We bad to drive them into a corner and pile logs 
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and once the horse pulled Inick and droppiHl down on top of llu» lire and 
our beans. We could not j^et hini up and had to pull the lire out from 
under hhn. He was Iwidl y hurned around tht» lejys. Wr lost our beans 
and had to ^o hunj^^'ry all that day and the next until we canu* to an 
Indian shack, where thev jr.ive us salmon and tea. ThfV did not have 
anything else. We slept in the shack. 

In f^oing" up the hill at Wo(hI Canyon the horso which had kicktMl us 
was going up the tmil hyhunself, when his pack caught in thr roots of 
a fallen tree and tripjxKl him over on liis back. He rolled over and 
over like a rubber ball. We heard him ct)ming and had to hustle to 
keep out of his way. He went l>y us like a shot, hetds over head. 
We thought he would l)e badly injured and took a gun down to 
shoot him, but when we arrived at the foot of the hill he was .stand- 
ing up drinking at a hole in the ic(», his pack on, and not a scratch 
on him. The weath«'r at this time was verv cold and 'n'owinir colder 
everv moment. Our tint;C<*i*^ iiii<l fa<*es were frost-bitten. A)K)ut 
this time the horses conunenced to glvi* out. They would lie down 
and not get up. We lifted one uj) four times, }>ut h«^ couM not go 
over 50 yards In^fore he would drt)i) again. We Avere com))clled 
to shoot four horses in one dav. Oiu^ broke throuifh the !<•(» and 
we were obliged to go back about a mile and a half to an Indian 
shack to get an ax to <'ut Un* ice around him. We hitched two 
horses to him and pulh^d him out. Just as In* got out he froze up as 
hard as a rock. The Indians tit this ])art of the river w<»re short of 
grub. They would fiM^l u>. i>ut we could not buy oi- trade with thtun 
for grub. We cut the horse u)> and lived on him for four days until 
we arrived at the Kotsena, Avhere Mr. Fritz made us stop foi- two days 
to rest and thaw out. Ho told u^ it was between r>r> and 4<> lielow 
zero. 

We now had three h(»rses and a nude, i>ut had to shoot one of the 
horses here as it could go no farther. Mr. Fritz tn^ated us very kindly, 
giving us all the flour he could spare, lie was short himst»lf and as his 
cache was at Copper Center he could not give us nuu'h. AVe had lost all 
track of time. He told us it was about a week })ef()re Thanksjjfiving. 
We left Fritz with two horsc^s and the nude. We packed our grub on 
the horse that kicked us and our beddinir on the renniinintr horse and 
the mule. The lirst day in going down a hill from the Kotseiui, 
Stewart led the horse half way down the hill, when the nndi* slipped 
and rolled down on top of him. knocking him and the horse over, and 
all three rolled to the bottom of the hill together, without damage. 
The other horse, which we called the kicker, on account of his kick- 
ing at you at every opj)ortunity, turiu^l and ran back on the trail, 
scattering our grub and what was left of the horse nu»at (which we 
could not find at all) over the tniil. I ran })ack and headed him off 
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three tiuies, but he dodged nie and got away. I found afterwai-da 
that he went l«ck to Mr. Fritz place about a week afterwards, and 
that Mr. Fritz cut the ><addle off him and turned him loose. 

We found most of our grub. It wa« a very cold day and the night 
was much colder. We made Nicolai's No. 2V house at dark an<l were 
very glad to sleep there, AVe slept in a storehouse. We did not need 
our blankets, as it was i<o hot we had to strip to our underclothes. 
The next day it was very cold and at night we camped at an abandoned 
Indian shack. When wc_ stopped we were so cold we could hardly 
light a tire. I could not iipeak, as my mustache and whi.skers were 
frozen solid. I will say right here that whiskers are a nuisance in this 
country, for in cold weather your breath freezes ou to them. The next 
day we had nothing to eat except two flapjacks — one apiece — made of 
flour and water. At night wo built a big fire. It was so cold we did 
not go U> sleep, t)eing afraid we would freeze. We had eight large 
trees ablaze. The next day we had one-half flapjack apiece, and only 
flour left for another one in the morning. The night was colder than, 
the previous one. We built two fires and stood between them. Along 
about i o'clock in the morning when we were half asleep we heard a 
noise among thd camp outfit and looked out just in time to see the 
mule eating the last of our floiir. We got nothing to cat for the next 
two days until we came to Stickwan's house. The Indians at this shack 
could not do enough foi" us. All they had was dried salmon and tea. 
They gave us all we could eat. Thpy even tried to get the horses into 
the shack. They measured their dooi-s and then the horses to see 
whether they could bring them in, hut as you have to crawl into tbeir 
dwellings on your hands and feet, it was impossible to get the horses in. 
We asked them how far it wa.-i to Copper Center. They said "Ha- 
low sleep." meaning we could make it in less than a day. We were 
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some grain. It t<M)k us two days to ^et toTwi»lvo-MiU» C'liiniiut the 
foot of the pfhu'ior. Tho Klutona I^iko was frozen over. From the 
upper Olid of the hike to the Tw(»lve-Mih» we hroke tniil (on sn<»\v>lnK's) 
from 1 to 12 feet. When Wi» arrivecl at 'I'welve-Mile Canij) tlie snow 
was !?o soft we wouhl sink up to our hip> everv step we took. We 
stopped at the Siwniill C'ain)> for dinner, and a> \\r hroke tlirouirli the 
ice in the upp<*r river our nioeeasins were wet and frozen. Tliev t ha\v«Ml 
out while we ate diinier. In <roin*r from the Sawmill tt) Twt'hr-Mile 
Camp, a distance of ;-5 miles, St<'warl froze tin' hottom of his \'rr\ so 
badly he eouhl not move the next day. 'Hit' ])eople at the ramj) wrre 
very glad to see us. They heard we had <ronr ilown for tin* lioisi--. and 
a.s the weather was so cold and stormv. tln'v did not rxiuM-t to ><•»• us 
again. 1 stopjxMl with a Mr. Nolan, of JetVerson ( 'ity. Mo., wlm trrat<*<l 
me verv kindiv and cautioned us not too-oov^'r thetflaeirr. Ih'>lio\\t'd 
us a Norwejrian hv th<» nann* t)f K\ van who had frozen hi> fri«i trNinjjf 
to cross, and who Dr. Lo^ran (who aft<*rNvard> lost his lite livinji" [n o-oi 
two si«'k men out in Kehrutirv) was treatin<r. l>r. Lojjran came in that 
evening, and 1 Indped him to dress the frozm f«'«'t. Ih'adviMMl u^ not 
to try to go over the glacier, as it was stormy tmd rold. Tin' ilottor 
also treated Stewart's fei^t. The nt'xt dav. while Stewart was n'stintf, 
I started to go to the f(M>t of tin' glacier, a distant'** of ahout \ mih'>. 
It took me four hours to go ahout -Joo vards. 'l'ln' snow wa^ 1 I feet 
deep and very light and dry. 1 wouM sird\ up to my waist at e\t'ry 
step. 

When I return«»d to camp l)i*. Logan told me that he would nt)l allow 
us to maki^the attempt, if he had to stoj) and waleh u> himsrlf. I'hat 
night p]vyan died. 1 was sl(M'])ing along^id«' <d' him. Thf next day 
Stewart and I hit the hack trail, as we weif afi'!ii<l of <rettin«i- taught in 
a snow.storm. Kvery snowstorm averaged .*» or 4 feet up theie. It 
wa.s well we started at the time. a> the in»xt dav it connnenced snowinj^ 
and it was a week l)efore anvone could ir<'t from the Sawmill to the 
Twelve-Mile. W(» went haek to the rapids, wliere we moved oui* carhe 
to Copper Center. Chri-itmas Day I parted with Stewart, w ho went 
up the river for Forty-Mih\ 1 stopju'd at Coi)])er Center for a time, 
and helped a fri(Mid u))as far a> the (Jakona Kiverwith his outfit. The 
weather at Christmas time averaged ->'> helow zero at Co])])ci* Cmter. 
While I was up the riviM* in January it dropped to .^.^ or ♦»<> . 1 froze 
mj' fingers and f(»et again. When I left Copper Center F«'hi*uaiv 1 
there were<|uite a munhertd' men sick in the hospitals an<l cal)in>. It 
took me tive (hiys to get to \'ahlez. 1 >pent oim' night on the glacit^r 
at the '^fourth hench." The next morning 1 left thi* "fourth hench" 
at 8 oVloek in a snowstorm. It was tJ o'clock when I arriv(»d at Vahlez. 
1 stopped at "' Uncle Jim" Carlin's cahin. He treated me very kindly. 
I reported to Charlie Brown, tin* iiuartermaster, the next morning. 
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The animaU I left nt Copper C«nter consisted of a mule and a liorse. 
1 also left two paek harnesses and two halters. The mule died Jatuiary 
16. The horse turae over the glacier and is now at Valdez. I left all 
the other gear at Mr. Fritz place, on the Kotseiia, us we wore not able 
to carry it. Joe Ham, who went down with me. also stopped nt this 
pla<-e. 

I wish to say a word of thanks for the Indians whom we met down 
the livei'. They treated us most kindly. Thej' would c'omo out 3 or 
4 miles to uieet us and invite us to their houses, where they would 
share their food with us. They make excellent tea by mixing a native 
leaf with English breakfast tea. They make their tolwcco by rolling a 
piece of gunny sack in wood ashes. They prefer this to our tobacco. 
Whenever we went to their hou-ses they would seiit us close to the fire 
and l(K>k us over. If our mittens or moccasins were torn they would 
take them from us and repair them. Stewart's moccasins. whi<-h were 
worn out. were i-eplaced by a new pair, made of moose hide in half an 
hour by a Klutch woman, who would take no pay from him. She 
fleemed very happy, however, when I gave her a large safety pin, siu-h 
an we use in fastening horse blankets. Another night, after they had 
repairtsl our .fto<'kings and mittens, I showed one of the Khitchers 
where Stewart's pantw were torn at the fork. She wanted him to take 
them off HO that she could fix them, hut he was bashful and would not 
do so. Before he realized it, two Klutchors caught him by the arms 
and held him, while one pulled off his pant**. He yelh^ at me to help 
him, but it was such a funny sight I could do nothing but laugh. The 
Klutcher fixed his pants in good shape, and was well pleased when I 
presented her with three old, red handkerchiefs. 

We found them very pleasant and sociable. We would sing and they 
would sing. They knew such songw as " John Brown's Body. " " March- 
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on top of the benches, over the Khitches. The only Indian we found 

who lived like a white man was the one we stopped with at Taral. All 

of them had their own chinaware and a Ik)x to keep it in. There are 

about eight or ten families in each shack. The Indian whose bench is 

on the right side of the camp tire as you enter considers you his guest, 

and will feed you, but the one on the oi\u^v side* will not. All the 

bucks are sickly, looking like consumptives. 

The women, as a rule, are healthy looking. They wear l)ut one 

garment, something like a long shirt, open at the breast or as far 

down as their waist, extending a little billow the knees, and a pair of 

moccasins, reaching above the knees. This comprises the dress of the 

women and children. The bucks dress up in various styles, some 

with mackinaw cloths, picked out of the river, others with what the 

white men give them. One buck had on three hats, one jammed cm 

top of the other. They all have .^.Vl^o riUcs and cheap .;^2-calilx?r 

revolvers, but no cartridges. They would not eat horse mc^at, but 

took the skin off of everv horse we shot. We found them \'crv hon- 

est. They wanted to see and handle everything we possessed, l)ut 

would not take anything. The uniform you sent uk^ Avas as good as 

a pass for us. All we did was to show it and ask for Nicolai, and 

thev could not do enough for us. Thev wanted to know if McKinlev 

was high-j'ou white chief. Nicolai was 25 miles up the Chcttyna River 

when I arrived at Taral. I gave the uniform to the Indian who 

helped us over the river with the pack saddles. It Avas about four 

sizes too small for him, but he managed to s(]ueeze into it. The 

Indians at the mouth of the Kotsena Kiver had some good i)iect\^ of 

copper, which they told me they got on tlie Kotsena and Chettyna 

rivers. The countrv traveled through down at Wood Can von was 

pretty rough, but well wooded, with large ijuantities of grass in places. 

When I left Copper Center for Valdez the snow was aiM)ut 8!* inches 

deep. At the lake it was al>out 5 feet deep, at Twelve-Mile Camp, 

about 15 feet deep, and at the foot of tin* glacier 1 could not get 

bottom. Judging fnmi appearances, it nuist have ))een i^n feet deep. 

Compared with last Avinter, I found very little snow on the glacier 

when I crossed it. Coming over the fourth i)eneh, where vou (TosschI 

with the horses last sunnner, the* ice ridge wasn't covered. I broke 

through in one place between two ridges, and found only 2 to H inches 

of snow bridging the crevasse. While I was in the inside I did not 

mind the cold verv much. I came out to Valdez with the same v'ur I 

had on at the Center, and felt the cold more than I did on the inside, 

and thev told me the lowest it was at Valdez was 8 - below zero. 

Yours, etc., 

Edward Cashman. 
S. Doc. SW 12 
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